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FAST YELLOW R 
CONCENTRATED 





GovERNMENT SPECIFICATIONS are exacting and demand the best 
available dyes possessing high resistance toward specific influences. 
PONTACHROME* Fast Yellow R Concentrated adequately fulfills 
the necessary requirements. 

> It is a chrome dyestuff widely used in producing olive drab, khaki, 


tan and brown shades on wool in conjunction with other colors having 
similar properties. 


> Yields reddish shades of yellow. 


> Shows good general fastness. Is practically unaffected by light, am- 
monia, fulling, perspiration, hot pressing and laundering. 


> Dissolves readily, penetrates and exhausts well. 


> May be applied to wool in the form of rawstock, tops and yarn by the 
top chrome, chromate and bottom chrome methods. 


> Maximum fastness to wet processing is obtained with top chrome 
dyeings. 


Ol PONT > Can be dyed in equipment ordinarily used for chrome color appli- 


cation as well as in open kettles. 


Modern manufacturing facilities combined with skilled technical 


supervision assure the dyer of consistently high quality products. 


E. 1. DU PONT DE NEMOURS & CO. (INC), ORGANIC CHEMICALS DEPT., DYESTUFFS DIVISION, WILMINGTON, DELAWARE 
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Laboratory Certified 
Showerproofing Process! 
Nationally Advertised 
...t0 Millions of Men, 
Women and Children! 
WARWICK Chemical Company 


Copyrighted 1941, Warwick Chemical Co. WEST WARWICK, R. | ROCK HILL, Ss. o. 
IMPREGNOLE CORP., 580 FIFTH AVE., N. Y.C. 
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Will priorities on animal wool add 
blankets of spun-rayon mixtures 
to the rapidly increasing list of 


new textiles you must dye ? 


Whatever the fibers or fabrics you 


may be called upon to dye—today 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


or tomorrow—National Technical 
Service will help you to develop 
the lowest-cost formula for your 


own mill conditions. 


Always feel free to call upon 


National Technical Service. 


40 RECTOR STREET 
NEW YORK, N. Y. 
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TENT MATERIALS 


and Allied Fabrics 
LEO STEIN, Ph.D.* 


O introduce the present paper we want to comment 
on a very interesting complaint which occurred in 
practice. 

Tents of highest quality which were put out to fulfill 
the various requirements of different countries and lati- 
tudes of the earth did not seem to fulfill their requirements 
under melting snow. During the night, on the roof of 
a tent, a heavy snow cover was formed which produced 
a comfortably warm atmosphere underneath. However, 
when the snow began melting in the morning, due to the 
warmth from within the tent, to which was added the 
heat engendered by the alcohol lamp, water started drop- 
ping from inside of the roof. This water was thought 
to represent melted snow having permeated the cloth. 
In reality this water was produced by the condensation 
.of vapor, resulting from perspiration and exhalation of 
the tent’s inhabitants and from the boiling water. 

Generally speaking, water of condensation plays a great 
role in dealing with waterproof cloths and often causes 
errors of interpretation and quarrels. 

In the case mentioned, it was a question of thin, but 
closely and uniformly woven cloth of plied maco yarn. 
Construction: 89 warp yarns 30/2 per inch, 64 filling 
yarns 30/32 per inch, weight per square yard 200 g. 

Of course, the warp was never sized in any example of 
this paper. The cloth was dyed with sulfur dyestuffs and 
dried in a loop dryer at moderate temperature in order to 
prevent any harshness of the fiber and to allow the water 
proofing material later to penetrate as deep as possible. 
You should always bear in mind that the cloth is in itself 
close and tough. 


The water proofing was carried out in two baths; the 
first at the boiling containing 5 per cent soap; the second 
at usual room temperature containing basic aluminum 
formate with 1 per cent Al,Q . 

Where, like here, the use of acetic acid is more economi- 
cal, one can often apply aluminum acetate. There are, 
however, cases of waterproofing in which an addition of 
free formic acid is advisable—especially if a premature 


decomposition of the salt is to be avoided. The soap 


*Chemist, Harodite Finishing Co., North Dighton, Mass. 
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treatment was continuous on a mangle with deep trough, 


the mordanting with aluminum formate was discontinuous 
on the jigger. After completion of each procedure the 
fabric was dried. The reaction between soap and aluminum 
formate results chiefly in the formation of aluminum soap 
and sodium formate; besides the aluminum formate in 
excess splits off formic acid and forms a highly basic 
salt, more or less close to Al(OH ),. 

When we perform this reaction in vitro and remove 
the soluble from the insoluble, desiccate the insoluble and 
then add water, we can observe to what an extremely high 
degree the Al stearate and palmitate is water repellent. 
In this sense the following rinsing procedure of the 
mordanted and dried cloth shall be understood. 

The cloth runs through a large trough in which is water 
at 40° C. with one-half per cent soap, and is wrapped on 
a roll of a nearby jig at first empty. When the full 
yardage of the cloth is wrapped around, the roll remains 
in rotation while water is filled into the jig trough. Then 
one gives four ends through cold water with draining off 
and renewing the water. Finally, the cloth is con- 
ducted through a quetsch into the hot flue and is light 
calendered. 

At the first glance one might wonder whether it is 
necessary to carry out a seemingly simple waterproof 
in such a thorough way. However, four points especially 
justify and demand the processing of this particular article 
in the different stages with repeated drying. 

It is aimed at 

1. Coupling the alumina and fatty substance to a highly 
efficient unit with which somehow a role is played 
by Al (OH),, or a very basic Al salt. 

2. Obtaining on the fiber an adsorption which goes 
beyond a merely mechanical adhesion as much as 
possible and approaches a chemical bond at least in 
a certain sense. 

. Counteracting the reversibility which often is in- 
herent in Al compounds. 

4. Removing the larger part of the water soluble sub- 
stance. 

For other cases there shall not be excluded the possibility 

of combining two waterproof baths into one, three baths 
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into two, and four into three. And furthermore, the 
rinsing procedure is not needed by every Al waterproofing. 
One has to regard the absolute quantity of the water 
soluble matter and the ratio of the soluble to the insoluble 
or water repellent matter. When in many formulas, for 
instance for large and heavy tents, awnings, knapsack 
materials, etc., we use considerable amounts of waxes in 
the soap solution, the proofing can be conducted in such 
a way that the rinsing may be omitted. One may omit 
the rinsing for the proofing of yarns for which so highly 
diluted baths are applied that only little soluble substance 
arises through the reaction. 

After having depicted the impregnation method of the 
above characterized tent fabric with some general remarks, 
let us elaborate on the explanation for the above-mentioned 
complaint. As long as snow is left, a great deal of heat 
is used for melting, so that the temperature of the melting 
water on the roof of the tent does not rise above 0° C. 
(32° F.). The cloth is very thin and close so that it 
contains only comparatively little air in the small pores; 
therefore, also the inside of the cloth becomes very cool. 
Since the latter is surrounded by warm air containing 
much water vapor, the dew point near the cold cloth soon 
is underpassed, and a very thin film of liquid water is 
formed. I shall try to supply a plausible explanation for 
this in reality very intricate phenomenon. According to 
the laws of capillary chemistry water vapor near not wet- 
table surfaces is supersaturated before it is condensed to 
tiny drops, but on the other hand, under the influence of 
water or supersaturated water vapor, the not wettable 
surfaces acquire adsorbing properties. 

After the formation of a water layer, no matter how thin 
it may be, favorable conditions are created for more water 
to adhere and coalesce into bigger drops. If the cloth 
were not so close, nor the waterproofing so intensive, the 
melting water might permeate. For the cloth is covered 
with water on both sides so that the pores are filled with 
water vapor above saturation and water drops are formed. 
This continues and by and by the air is removed from the 
pores. Water repellency physically rests upon the ability 
of certain surfaces to retain air, whereby the surface 
tension of the water remains relatively greater than the 
adhesion tension between the concerned surface and water. 
A cloth with wide interstices and especially if inefficiently 
impregnated shows possibly at first only condensation of 
water, but soon a real permeation of outer water occurs. 

When we now approach the question which of the 
numerous methods of testing the waterproofing are the 
most suitable for tents, then we have to disregard certain 
methods. such as those used for silk stockings. . Tents 
shall give shelter under any conditions of weather; they 
shall be portable dwellings. I have found that the follow- 
ing shower test comes nearest to severe outdoor conditions: 

On a square frame with a side length of about 1 m., the 
cloth to be tested is fastened somewhat loose and declining 
in such a way that water can run down to a drain below 
the cloth. 

A shower device with the opening about 90 cm. above 
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the cloth is connected to the tap water. In most tests the 
water running normally strikes the cloth in a circle of 
about 950 sq. cm. in an average amount of 10 1. per one 
minute. The first series of tests was run with the above- 
described Maco cloth, which we call M,. 

At the outset of these experiments irregularities were 
observed. On one day the shower might rush for hours 
without showing one single drop leaking; on the other 
day after one-half hour, the under-surface of the cloth 
turned wet and by and by drops could be observed. 

In the search for the cause of the differences, the author 
has found that the relative humidity of the air plays an 
important role. 

In an attempt to adjust the test to natural conditions, 
we have to consider the meteorological situation. So, on 
one day at the beginning of the test the temperature of 
the tap water was 9° C. (48° F.), of the laboratory air 
151%4° C. (60° F.), the relative humidity of the lab was 
62 per cent, the dew point 7° C. (44%4° F.): When the 
shower had run for one hour, the values were for tap 
water 8° C., laboratory air 1514° C., the relative humidity 
63 per cent, dew point 8° C. The water pipe was becom- 
ing covered with moisture which was gradually increasing. 
More slowly the under surface of the cloth became damp. 

On another day the conditions were: tap water 714° 
C., lab 15° C., relative humidity 53 per cent, dew point 
5° C. During 8% hours of incessant shower no real drop 
was seen, but where the water was draining off, compara- 
tively quietly in a shallow oblique furrow, a thin moist 
coat could be observed on the undersurface. One has to 
realize that the determined dew point refers to the room 
near the shower, it is true, but not directly to the air 
on the undersurface of the cloth. By the continuous 
evaporizing of water and passing of water vapor from the 
surface through the cloth, we have closely under the cloth 
a higher relative humidity, which decreases where vibra- 
tions of the cloth and moving air create an active ex- 
change with the air of the large lab rooms. ‘The tests 
were continued with the same sample during several days, 
often from the morning to the evening. 

As mentioned above, ten liters of water ran in one 
minute. But when very much watet was taken in other 
places of the factory, the shower sprayer was not fully 
occupied, a gush was formed in the middle of the nozzle 
which constituted a much greater strain on the cloth than 
heavy rain storms. Then the cloth became leaky. In a 
continuous test of twenty-three hours’ duration the follow- 
ing was of interest: 

The dew point was mostly %2° C. above the water 
temperature, the water pipes were dry, under the cloth 
were few tiny drops. During the night the lab windows 
had been opened; in the morning the dew point was a 
little below the water temperature; the water pipes were 
dry, also the undersurface of the cloth was dry everywhere, 
but on the most dependent area where a considerable drop 
was hanging. Meanwhile the total time during which the 
shower had struck the same sample had grown to 176 
hours. 
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During a further six hours’ run, the tap water at first 
was 10° C., the lab temperature 16° C., the relative 
humidity 60 per cent, the dew point 8° C.; at the end-tap 
12° C., lab 17° C., relative humidity 62 per cent, dew 
point 9° C. Corresponding to these values the pipe and 
the cloth were entirely dry. Also a finger held against 
the undersurface of the cloth did not cause any leaking. 
On the day before when the dew point was above the 
water temperature the same manoeuver had caused wetting 
and an apparent passing through. Setting aside the latter 
case, we know that also after the strong showering of 
about 100,000 liters of water on the small area still the 
relation of water temperature and dew point dominates 
the behavior of the cloth. 

The idea was near to go a step further in the proof of 
this statement. A double cloth, D, pasted together by a 
rubber layer, was subjected to the same shower tests as 
the cloth M,. When the dew point was above the water 
temperature, then the undersurface of D also turned wet 
and by and by drops were formed. Both phases occur 
more slowly than with the porous waterproof M,; for 
firstly, no water vapor passes from the top cloth through 
to the bottom cloth; secondly, the double cloth and rubber 
layer act more heat insulating; thirdly, the under surface 
of the bottom cloth absorbs more water vapor before the 
visible waterdrops appear than the water repellent M,, 
which latter is inclined to form water pearls. 

At this occasion an important chapter may be inserted. 
The top cloth of D becomes slushy by the showering, 
which does not occur with the chemically impregnated 
articles. When such a double cloth has to be packed up 
in wet condition then the rubber layer will prevent any 
subsequent drying. Such double cloths were used for coats 
for men who worked in damp salt mines. In view of 
their becoming slushy the coats were ordered with a 
light water repellent impregnation of a combined aluminum 
salt of fatty acid. The author had to carry out this; 
although using utmost care, he could not get rid of the 
fear that the rubber layer might suffer. 

Also the drying of porous impregnated tents which are 
packed in wet condition may be retarded if a ground sheet 
of rubber is fastened to the tent. Such retarded drying 
may cause injurious processes even if visible mildew is 
counteracted by antiseptic treatment. 

In the case of a tent returned because of leaking, the 
following was found. There were small whitish areas 
in certain directions which were wetted by pouring water 
on them. Under the microscope with incident light, tiny 
fungus mycelia could be recognized. The situation of the 
spots proved that the growth had arisen not during the 
use proper, but in packed condition. So, if the rubber 
ground cannot be omitted, the wet tent must be packed in 
such a way that no cloth piece is hermetically covered. 

In more than one respect the shower tests of the grey 
goods of M, were interesting. During several hours the 
canvas obeyed the dew point—water temperature—rela- 
tion ;. then wetting and leaking occurred at several places 
of the undersurface. The cotton fibers are equipped with 
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water repellent properties for their function on the seed. 
Through the mechanical processing they lose a part of their 
natural inherent repellency. 

How much of the original repellency remains up to the 
woven canvas, we witness in the shower test, but we 
become sometimes unpleasantly aware of it at the dyeing. 

A maco cloth of the described kind is not predestined 
to be dyed on account of its difficult wettability and its 
closeness. Such a canvas which in wet condition is 
almost boardy is quite different from a cloth of medium 
American cotton which behaves more textile-like. One 
must in particular take care that not much of the dye liquor 
accumulates within the cloth layers during wrapping up 
on the roll; nor should there occur any sliding of the 
slippery cloth. 

But it is difficult for the dyer to meet mistakes made by 
the weaver. Here we have an example of the usefulness 
of the cooperation between the textile chemist and textile 
engineer. Influences of the loom which are rather harm- 
less in ordinary cases may cause sooty color in sulfur 
dyeing and irregularities in vat dyeings, too. The tough 
yarns are easily damaged by any mechanical disturbances 
on the parts of the loom coming in contact with the yarns 
or the cloth. Especially, the temples and the take-up roll 
have to be in perfect condition. The uniformity of drawing- 
in and the absence of any defects in the reed are more 
important here than they are for any other textile con- 
struction. 

The showered grey sample shows a crumpled appearance 
in contrast with the dyed and impregnated cloth. That 
is to be expected after all the processes, tractions, and 
distortions which the cotton undergoes from the seed to 
the woven fabric. The wet processing stages with repeated 
intermediate drying and eventual calendering produces a 
fixing of the material which withstands the showering. 

It is obvious that the boiling preceding the dyeing on the 
jig is to be carried out most intensively and with most 
efficient wetting-out agents. It seems that small but 
still active remnants of such agents may remain in the 
interior of the fiber when the cloth leaves the jig. 

We subject a sample of the dyed cloth after drying 
to the shower test. At once we observe wetting through 
and through and soon heavy drop formation. That is 
important, and justifies the following three statements: 

1, The impregnating material can be incorporated most 
deeply into the yarn. 

2. This possibility must be exhausted to the utmost 
because otherwise there might arise a counteraction 
from the inner parts against the water repellency. 

3. Values comparing impregnated and not impregnated 
cloths are to be determined with the greatest care. 
One has to be sure that there is nothing in the fabric 
that at first might not be apparent, but might later 
unfavorably affect the repellency. The drying con- 
ditions before and after the waterproofing have to be 
taken into consideration. 

We now come to an extreme in which the nature of 


waterproof articles is particularly elucidated. The con- 
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struction is on one inch 60/30 warp yarns 12/3, 27 filling 
yarns 10/4, weight of one square yard 610 g. 

60/30 shall point out that of the 60 yarns each two 
are raised and lowered together, the characteristic feature 
of the sailcloth weave or double warp weave. 

The warp was American cotton, the filling East-Indian. 
The article, marked P,, is used as rain-cover for horses 
in many countries. Such heavy articles, consisting, how- 
ever, entirely of American cotton or maco, and sulfur or 
vat dyed are used also for special tents and other purposes. 
P, in the case in question was substantive dyed. The 
applied dyestuff is not calculated on the weight of the 
heavy goods, but on the length and width. One has to 
consider somewhat the amount as for the weave construc- 
tion of the cloth. The rinsing must be prolonged after 
the removal of excess dyestuff until there remain only 
traces of salt on the cloth, otherwise hygroscopical salt 
would diminish the water repellency. 

The formula was: 

1. Mordanted with aluminum formate containing 1.5 per 

cent Al,O, ; 

2. Five per cent soap, 5 per cent glue, 4 per cent paraffin, 

4 per cent ceresin, montan wax each 1 per cent 
hard and 1 per cent soft, 0.6 per cent stearic acid, 
0.5 per cent formaldehyde (35 per cent), 1 per cent 
ammonia (25 per cent) ; 

3. Mordanted with 1 per cent Al,O,; 

4. Rinsed at 40° C. (104° F.) with one-quarter per 

cent soap. 

During the shower test the undersurface of the sample 
remained warm for a long time. When, therefore, at a 
higher dew point the water pipes had been already wet, 
the undersurface of the cloth was still dry; later gradually 
some humidity or drops of water were seen. After the 
cloth had been showered for 100 hours with interruptions 
during the night, the water was run uninterruptedly for 
57 hours. In this case the average quantity of water was 
13-15 1. per minute, that is, in 57 hours 47 cubic meters 
of water on 950 sq. cm., a circle with a diameter of about 
13% in. As the dew point was mostly below the water 
temperature, the cloth was mostly dry on the undersurface ; 
at any rate no drop passed through as far as I could 
determine. 

Here may follow some remarks on the impregnation 
material. Much controversy has existed about the applica- 
tion of glue. Often the processor is led by the require- 
ments of the customers. Authorities often forbid the use 
of glue, starch, and inflammable matter like paraffin and 
similar ones. In any case one has to make the glue water 
insoluble and unsuitable as food for micro-organisms. 
These two requirements are met in the above-mentioned 
formula by formaldehyde. It is, however, necessary that 
before following the formula or applying another combina- 
tion with formaldehyde, one first makes trials in the 
laboratory. Often, differences of the glue or of the kind 
or proportions of the other ingredients cause a premature 
gelatinizing of the mix. After short boiling of all materials 
except formaldehyde and ammonia, one lets stand for 
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awhile, then one adds formaldehyde and finally ammonia. 


After the two additions no more steam is allowed. What 
is necessary for all impregnations, namely the watching 
of color alterations, is particularly important if formalde- 
hyde is used. 

The reason for which we discuss cloths like P, so much 
in detail, is the fact that the attack takes place on both 
sides; on the upper surface by the rain, on the under- 
surface by the sweat of the animal. Complaints about 
lack of permanency had been frequent and seemingly 
unavoidable, and one would say that the water repellent 
materials disappeared on horseback. When two of those 
rain covers after a two years’ use were put before the 
author, he thought this material, wornout almost to dirty 
rags, was quite suitable for a thorough study. 

The cloth, named P,, was dyed and impregnated by 
the same formula as P,. P, had a counting of 40 warp 
yarns 8/3, 27 filling yarns 8/3, square yarn weight 550 g. 
The covers were most wetting and badly leaking after water 
had been poured upon them. In systematical search for a 
method of recovering the original water repellency the 
following simple procedure was found. Put the cover 
in cold water slightly acidulated with acetic acid, let 
it lie for several hours and move it now and then, lift it 
from the water, allow to drip off, dry at a temperature 
of about 70° C. (160° F.), and leave it at this temperature 
15 to 30 minutes longer than necessary for mere drying. 
If the original water proofing was good, you obtain in this 
way a surprisingly good effect. 

To illustrate this finding the analysis of the wornout 
covers shall be given below. 

For the water extraction weigh about a 12 g. sample 
exactly on the analytical balance, add about 500 ml. water, 
allow the sample to stay in the water for 24 hours, re- 
peatedly moving and squeezing during the day hours. The 
water is separated from the sample, and augmented by 
rinsing portions, made up to 1,000 cc. Take portions 
for the determinations and calculate the results on the 
sample. The hydrochloric acid for extracting contains 
1% per cent HCI; it is applied at first at the water bath 
at about 70° C. for one-half hour, then at usual tempera- 
ture, the total duration was twenty-four hours, too. 

The petrol ether must boil at low temperature; the 
extraction is carried out in a Soxhlet extractor. For the 
second extraction, allow the ether to evaporate from the 
sample, place the same in HCl, 1% per cent, for two hours 
at about 35° C.; treat carefully, rinse thoroughly, but care- 
fully, and dry. 

The saponification value is the number of milligrams 
of KOH required to saponify 1 g. ether extract. Except 
for the second ether extraction another swatch is taken 
for each extraction. 

Samples I and II are cut from the two covers, III from 
P, as grey goods after boiling in slightly alkaline solution. 

Such an analytical scheme reduced or supplemented 
by certain determinations according to the particular 
question has been proven for both investigating the water- 
proofing methods and procedures in general applied in 
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the own factory and comparing the own fabrics with the 
competitors’ fabrics. 





I II III 
TOTAL MINERAL MATTER...... 4.11% 2.70% 0.40% 
In the water extract 
Ri Ate MERI od itis eMac ecsesede 0.98% 1.36% 0.26% 
HINT OAC SAMUEBE aco is sisisted cae ddaas 0.58% 0.80% 0.08% 
free acid calculated as HCO:2H........ 0.04% 0.07% 0.0 
Mineral matter of the water extracted 
PR 2 er chek re eas nas byrersrailg Oe 2.45% 0.31% 
In the HCI extract analyses 
(a) Biss = ARO sc cosh ceca 1.4% 1.4% 0.03% 
Rea mOi ace hola coiis t jee bes ndares 0.3% 0.25 
COE ss iaitcinca esr ceas oon nion 1.24% 1.25% 
Fe.O; eee TPE ee ee ee ee ee 0.24% 0 33% 
Mineral matter of the HCl)....... (a) 11% 0.93% 0.06% 
extracted cloth .......... ene (b) 1.06% 0.85% tated 
Petrol ether extract ................ 4.82% 4.21% 0.23% 
In this extract free fatty acid ........ 0.40% 0.25% 
Saponification value in the extract 
minus free Tatty ACI osicck disse dc0.0s 49 32 
Petrol ether extract after HCl........ 1.44% 1.33% 


The total mineral substances of particularly blackish parts of 
the covers were at I 5.9%, II. 5.36%. 





This is the interpretation of the analytical results: The 
total mineral matter is at many parts changed by dirt. 
The inorganic water soluble matter consists mostly of 
the sodium chloride of the sweat ; it is not in a large amount 
because by the wettable properties of the cover, rinsing 
took place by the rain. The inorganic matter remaining 
after 1% per cent HCl treatment is principally dirt sub- 
stance, but it also contains some alumina which with the 
time becomes more insoluble and not the opposite. 

It is not surprising that about % to 1/3 of the petrol 
ether extract has disappeared under the continuous in- 
fluence of warmth and sweat. However,—and that char- 
acterizes the progress of knowledge and practical use,— 
acid rinsing and drying at a rather high temperature bring 
about a recovery of the water repellency in spite of the 
two years’ wearing and the rag-like appearance. The 
heavy conditions on horseback may be regarded in the 
light of the shower method and the established relation- 
ship. In the narrow space between horseback and under- 
surface of the cover, the dew point often rises above the 
temperature of the rain. 


At this occasion we mention a particularity observed in 
the course of the shower tests of the thin canvas M,. It 
was described in what good conditions it withstood the 
large quantities of water. But when the cloth after long 
showering had been turned, so that the under surface is 
showered, the result becomes unfavorable. Especially, in 
those parts where in the main tests sometimes thick jets 
of water had fallen on the right side, a leaking occurred. 
Although the well-fixed alumina does not become soluble 
by water, a certain physical change is probable. Without 
entering the theoretical discussion we may realize that the 
change belongs to aging phenomena of alumina compounds. 
Here, it may be only pointed out, that in general one 
should not change the tent sides; but, should it be neces- 
Sary,—there are such cases e.g., with military tents,— 
then one should be conscious of this deficiency or take 
precautionary measures. 
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Since there are still those who believe in waterproofing 
with cuprammonium, the behavior of such a treated cloth 
may be described. The cloth of American cotton, named 
C,, had a counting: 61 warp 20/23, 46 filling 20/23, sq. 
yard weight 376 g. The conditions of the treatment are 
very different depending upon the equipment, size of the 
trough, squeezing effect, rapidity of conducting the cloth, 
strength and method of manufacturing the cuprammonium. 

Therefore, I restrict myself to mention only that C, 
had obtained a strong treatment. Generally speaking, the 
treatment has a great importance for filter cloths for the 
ceramic industry. A part of the cotton, especially the 
superficial fiber ends, but according to the intensity of 
the treatment more or less deeper portions are transformed 
into col!o.dal form and are after drying left as a film. This 
explains that C, did not show any water drops going 
through in spite of very strong showering. But, neverthe- 
less, it may be generally dissuaded 
tightness. 


such a water 
The compound formed by cuprammonium and 
cellulose is not fast to the various outdoor conditions. 
Furthermore, the cotton is weakened in its power of re- 
sistance by the chemical process, and gradually a scarcity 
of fiber material in the pores becomes obvious. One may 
not be deceived by a possible increase in the strength meas- 
ured by an apparatus, for this initial increase is followed 
by a decrease during the use after wearing off of the plas- 
tering effect of the treatment. 

It was chiefly the obtained closure of interstices that had 
caused the application of the cuprammonium for water- 
proofing; a real water repellency cannot be gained, at 
least not in the sense as we conceive the term. 

But two parts of large tents are advantageously made 
of Cu-treated cloths. The first one is the bottom part of 
the tent which easily can be invaded by the microorgan- 
isms of the soil. The treatment is efficacious not alone by 
the antiseptic action of Cu, but also by the smoothing of 
the surface which opposes adhesion of drying soil clods. 
This is also the main reason for Cu-treating filter cloths, 
as the china clay cake after pressing can be easily re- 
moved from the fibril-free surface. 


from 


The other part of tent for which cuprammonium is rec- 
ommended is the inside cloth of large tents. It forms 
with the tent proper an isolating air layer. In such a tent 
condensation of water vapor cannot easily occur. These 
inside cloths are slightly sulfur dyed, very well rinsed, 
oxidized, thoroughly rinsed again, dryed and then slightly 
treated with Cu-liquor. However, one must not go under 
a certain limit of Cuoxam and free NH,. Otherwise no 
regular colloidal solution would be obtained; Cu would not 
be combined with cellulose and might dust off. This 
might represent a problem of industrial hygiene. Even 
if the quantity of dusted off copper is very small, in a 
large sewing shop cases of slight poisoning may occur 
as the author could observe at one time. Although the 
disturbances in general are not severe, the performance of 
the workers may decrease due to panicky feelings. 

Because of its relationship we shall merely mention, but 
not discuss gasoline and kerosene solutions of waxes and 
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asphalts mixed together with copper oleate. In this paper 
we deal only with methods resting upon water or aqueous 
liquors as dissolving or dispersing medium. 

For waterproof fabrics generally, the plain, the sail 
cloth, and the twill weave should be used. For tents, truck 
covers, wagon covers, awnings, and similar purposes the 
two first ones are best suitable, while twill is better for 
clothing. In order to distinguish the waterproof behavior 
of the different weaves and of different constructions, the 
application of three further testing methods will be de- 
scribed. 

First we recall the shower test on M,, and the elucidat- 
ing results. M, is plain woven, 89 ends 30/2, 64 picks 
30/2, sq. yard 200 g. With this quality we compare a sail 
cloth weave of American cotton, S,: 103/51.5 warp yarns 
30/2, 53 filling yarns 24/2, sq. yard 250 g. and a twill 
of American cotton, K,, with 114 ends 30/2, 58 picks 
30/2, sq. yard 250 g. S, and K, are made of medium 


American cotton, M, as mentioned before of Maco. The 
applied impregnation was the same for all three. The 


shower on K, caused a drizzling in very tiny drops at 
the start of the run. On the whole, K, showed a poorer 
behavior than M,. The thread parts of twill are com- 
paratively more floating than those of plain weave. The 
shower water embraces more warp length, and has more 
opportunity to penetrate. Twill has a greater absorbing 
effect and is as grey goods well suitable to filter cloth. 
Due to its soft and draping quality, it is also fit for cloth- 
ing. The requirements as to water repellency are, of 
course, not so strict for clothing as for tents. The shower 
test on S, gave about the same results as on K,. The ad- 
vantages of the sail cloth weave over the twill are reduced 
by the smaller number of threads. 

The three methods to be discussed are based upon the 
water pressure which the cloth resists. The first appara- 
tus consists of a metal cylinder mantle with an inside 
diameter of about 20 cm, on the one end of which the 
cloth is cramped between a rubber and metal ring, thus 
forming the cylinder bottom. The cylinder is hung up in 
such a way that one can conveniently operate and observe. 
That the covered area is large, is in the author’s opinion 
no weakness of the method. On the contrary, the pulling 
on the cloth approaches severe conditions in the outdoor 
use. Let us realize that we consider in this paper not 
the impregnation alone, but the production and subsequent 
behavior of an integrated unit of cloth and processing 
materials. 

The numerous cylinder tests with K, gave very changing 
results. Apart from the height of the water and the other 
normal factors small differences or faults of the surface 
of the texture cause very differing values, much more 
changing than with corresponding plain weave or double 
warp weave. When we apply a great height and after 
drying a smaller height, we see the previous distortion 
from decreased resistance. The repeat of the same tests 
on the same sample each time after drying shows that the 
water resistance decreases sooner than with the other 
weaves. So the tests enable us to foretell whether a weave 
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or construction can meet severe requirements during. the 
use. 

From many cylinder tests with S, one example shall 
be mentioned. The water column was 25 cm. On four 
spots drops went through, the next morning drops were 
observed on eight spots; the water column was then 20.7 
cm, the time of the test was 20 hours. 

The cylinder test results on M, were, of course, better 
than those on K, and S,. The method was used to inves- 
tigate differences between cloths MGP, obtained from dyed 
and impregnated yarns, and cloths MGSt, obtained from 
dyed yarns but which were impregnated in the woven 
state. In both cases the same type of yarns and the 
same construction was applied as it was for M,. As it 
has been mentioned, M, was dyed and impregnated in 
piece. 

At a water height of 25 cm. MGSt showed only a few 
drops slowly breaking off until the next day. In order 
to obtain a similarly favorable result of MGP the water 
column could not be higher than 20 cm. This result is 
very important and shall be explained more in details. 
Generally, but chiefly for the tight fabrics, the raw yarn 
can be woven better than the previously wet processed 
yarn. If the dyed yarn has to be impregnated, one is 
much more restricted in the choice of method than for the 
piece impregnation. In spite of all efforts, one does not 
obtain the regular closure of threads which one obtains 
with the raw yarns at least in dealing with the articles 
in question. Even the merely dyed yarns may behave not 
favorably. Besides the wet procedure itself, the me- 
chanical handling before and after it, and the’ drying must 
be mentioned as factors which take much away from the 
natural properties fit for weaving. One has to remember 
always that those plied yarns must not be sized. 

Furthermore, the treatment of dyeing and impregnating 
the raw woven piece by themselves give a better closure 
of threads. It is necessary that the unavoidable increase 
in length and decrease in width is met by according count- 
ing. The weaver must cooperate through weaving in a 
sufficiently stretched condition, because a too loose weave 
would be undesirably stretched in the wet processing. In 
general the weaver regards this requirement as a matter 
of correct weaving, but there are articles in which the wet 
processing demands a special care in that direction from 
the weaver. 

The following method also depending on the water pres- 
sure was carried out by means of the apparatus described 
in “Mikroskopische und Mechanisch—technische Textil- 
untersuchungen von Heermann und Herzog.” 

The apparatus was used by me for numerous compara- 
tive tests, since it is more handy and better equipped for 
serial measuring tests than the cylinder design. The main 
parts of the apparatus are: Funnel with rings and screws 
for clamping the cloth, water receptacle movable by a 
crank up and down in front of a centimeter scale; a rubber 
tubing connects the funnel and receptacle. The applied 
free surface of cloth was 26 square cm. The level differ- 
ence between the cloth and the water in the receptacle 
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indicates the hydrostatic pressure on the cloth. We note 

this value at the moment when we observe three drops of 

water on the surface of the cloth. The receptacle is raised 
by 10 cm. in one minute. 

From a great number of tests we report here only those 
which are of special interest for our subject. The pres- 
sure values are averages of tests of three patches. 

1. K,, the same quality which had been tested under 
the shower and in the cylinder, 33 cm. 

2a. KGSt, the same quality as K,, but yarn dyed and 

piece impregnated by the method mentioned be- 

fore, 30 cm. 

2b. KGSt, like 2a, but impregnated by a commercial 

product in one bath, 25 cm. This value, deter- 
mined incidentally, shall not evaluate the whole 
class. 

3. KX,, merely dyed, shows immediate wetting and 
penetration. By raising and lowering the water 
receptacle one has a play as with a filter alterna- 
tively acting under pressure and suction from the 
same side. 

4. K,, yarn dyed, not impregnated, 20 cm. So we 
have in test three and four, bearing on the same 
not impregnated quality, quite different results. 
The explanation is that the piece dyed cloth still 
contains slight residue of wetting agents and that 
it has been dried at moderate temperature; the 
dyed yarns, however, can be rinsed more thoroughly 
and are dried at higher temperature. We have 
herewith proved the necessity of extreme careful- 
ness in the evaluation of water resistance results. 

5. M,, processed as discussed before, 70 cm. 

6. M,, the same as before, but vat dyed, 58 cm. 

7. MGSt yarn dyed, piece impregnated, 60 cm. The 
differences of the results in tests five and seven can 
be understood by the reason given above. Because 
of lack of time, no further investigations could be 
made in an attempt to explain the differences in 
results of tests five and six, bearing on sulfur and 
vat dyeings. Perhaps an incidental factor was the 
cause. Besides, the value 70 was high; in other loxs 
of the same quality and the same treatments, the 
figure of 60 or a little more was found. 

8. S,, the same quality, piece treated, as mentioned 
before, 30 cm. 

9. S,, a sail cloth of American cotton, the construc- 
tion of which was warp yarns 104/52 16/2, filling 
yarns 38 16/2, square yard 393 g., 88 cm. 

10. The quality S, was treated in cold water during 
two days, then dried at usual temperature and tested 
after two days, 80 cm. 

The small diminution of the water pressure 
value is chiefly due to the removal of the calender 
effect. 

ll. K,, twill of American cotton; warp 102 20/2, filling 
46 20/2, sq. yard 334 g., 37 cm. 

12. S,, sail cloth of American cotton, warp 92.6/46.3 

16/2, filling 34 16/2, sq. yard 359 g., 77 cm. 
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The great difference in results of the tests eleven 
and twelve convincingly proves that with respect 
to the water tightness the twill is more unfavorable 
than the sail cloth. This was not always admitted, 
and many a controversy as to the different domains 
of application of water proof fabrics was fought 
out by the author in order to convince the con- 
sumers. 

Here it may be emphasized that there are optima 
of counting to obtain the highest possible tightness 
One has to compare and regard all 

important points of the dry and wet processing 
and to support the speculations by practical tests. 

13. LSt, plain weave of American cotton, warp 53 20/2, 

filling 53 20/2, sq. yard 225 g., 23 cm. 

14. LG, the same quality as 13, but yarn dyed and 

impregnated, 24 cm. 

This comparatively loose woven tent canvas 
shows no higher value in its piece treated form. For 
the loose structure allows also the treated yarns to 
be woven easily and regularly. 

The piece impregnation of the light weight cloths was 
carried out as described for M,, that of the heavier cloths 
similarly to that of P,. For the yarn impregnation the 
warp running from the dyed warp beam was treated on the 
sizing machine with a combined form of aluminum soap, 
the filling on the tub. Even the dyeing of plied filling 
on the apparatus sometimes is difficult; and all the more 
difficult if not impossible is a thorough impregnation of 


and fitness. 


filling spools. Besides, in the mass production, the addi- 
tional wage expense can be compensated by various sav- 
ings. One works in standing baths and adapts the methods 
to the requirements. So, one can obtain results which 
in economical and in qualitative respects are equally 
satisfactory in both dyeing and impregnating. One shall 
not think this meant a retrogression. 

Last but not least, the testing method applied by the 
author on a large scale—the old trough method—shall be 
First of all, the method 
is particularly suitable for the plant for quite a few 
Furthermore, it is especially good as a sup- 
plementary or possibly as a main method in connection 
Also, the customer likes to use the 
It still 
forms an important part of the’ specifications of many 
authorities. 

In order to avoid differences in results, it was proposed 
by the author to specify not only the size of the specimen 
and the height of water measured at the most dependent 
place, but also the inside width cf the frame and the way 
of suspending the specimen. 

The use of the shower and trough method after each 
other is elucidating. After the canvas M, had been 
showered on the one side of the cloth for 186 hours with 
about 110,000 1. water and on the other side for about 10 
hours, the cloth was dried and stored for several months. 
Then the trough test showed little wettability on the more 


(Concluded on page 639) 


regarded from different angles. 
reasons. 


with other methods. 
relatively simple method offering a clear view. 
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ESTIMATION OF ALDEHYDE GROUPS 






in Hydrocellulose from Cotton 


ALBERT R. MARTIN, LEONARD SMITH, ROY L. WHISTLER, and MILTON HARRIS 





Research Narrative 

Degradation of cellulosic materials generally involves 
the cleavage of cellulose molecules. Such a process 
results in a material of lower strength. The extent of 
the degradation can be estimated by a number of phy- 
sical-chemical methods, involving viscosity, osmotic 
pressure, or centrifuge measurements in appropriate 
solvents. 

In certain types of degradation, especially those 
produced by acids, an aldehyde group is produced at 
each point of cleavage and accordingly the extent of 
this type of degradation of the cellulose can be deter- 
mined by direct estimation of the aldehyde groups 
thus formed. 


I. INTRODUCTION 


NUMBER of methods have been proposed at 

various times for the estimation of the aldehyde 

content of degraded cellulosic materials. Prob- 
ably the most widely used among these has been the 
copper number method. The disadvantages of most of 
the methods have frequently been discussed and reviewed 
in the literature’:*)* 4-5 and need not be further con- 
sidered here. 

The method of Bergmann and Machemer®, which in- 
volves the use of iodine in alkaline solution, seemed to 
offer considerable promise even though it has been 
rather severely criticized by a number of workers‘ * °. 
This method is based on the ability of iodine in alkaline 
solution to oxidize aldehyde groups to carboxyl groups**, 
and is used in somewhat the same manner as earlier 
methods for the oxidation of gluc~se and other aldehyde 
sugars! 11. It has been shown that aldoses are quantita- 
tively oxidized to the corresponding aldonic acid by 
iodine in alkaline solution’ 7%, 


The claims of Bergmann and Machemer that the iodine 
consumed by cellulose is selectively confined to the oxida- 
tion of free aldehyde groups to carboxyl groups and that 
the reaction is of a stoichiometric nature have been dis- 
puted especially by Hess and his co-workers’, Brissaud* 
and Sakurada®. The principal criticisms have been that 
the consumption of iodine does not cease at any given time 
but proceeds more or less indefinitely, and accordingly 
that the reaction is not stoichiometric. 


In the present investigation, a study was made of the 
factors which influence the consumption of iodine by 
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A number of methods for such estimations have 
been proposed but there are many disadvantages con- 
nected with most of them, The results of an investi- 
gation undertaken by the Research Associates of the 
Textile Foundation at the National Bureau of Stand- 
ards show that the aldehyde groups can be readily 
determined by titration with iodine in alkaline solu- 
tion. Some iodine is consumed under these conditions 
in oxidizing groups other than the aldehyde groups 
originally present, but a suitable correction for the 
amount of iodine used in this way can be made. It 
is shown that the extent of degradation as determined 
by this method compares well with similar measure- 
ments by the viscosity method. 





glucose and by cotton cellulose. Preliminary experiments 
indicated that the above-mentioned criticisms were valid 
and that the results were erratic when the procedure 
described by Bergmann and Machemer was followed. The 
values obtained for the content of reducing groups in a 
given sample of degraded cellulose depended on a number 
of conditions ; for example, the length of time the reaction 
was allowed to proceed, the temperature, and the pH 
values of the iodine solutions. The experiments further 
indicated that more than one reaction was taking place. 
This, however, was not surprising since in practically 
all methods which have been devised for the estimation 
of reactive or functional chemical groups in natural prod- 
ucts, such as the proteins or cellulosic materials, this same 
difficulty has been encountered. An explanation for such 
fact that these materials are 
extremely complex and contain so many reactive groups 
that the elimination of side reactions is practically im- 
.possible. 


behavior is found in the 


It is shown in the present paper, that the extent of 
the side reaction can be determined and accordingly a 
correction can be made for the amount of iodine con- 
sumed in this way. The remainder of the iodine is used 
to oxidize aldehyde groups to carboxyl groups as shown 
by direct estimation of the carboxyl groups thus formed. 


II. EXPERIMENTAL PROCEDURE 
1. Materials 


Raw cotton was dewaxed by extraction with hot alcohol 
for 24 hours and then washed thoroughly with cold 
distilled water. The cotton was further purified by boil- 
ing with a 1 per cent solution of: sodium hydroxide for 
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8 hours. The procedure was essentially the same as 
that described by Corey and Gray’* except that the ap- 
paratus of Worner and Mease™ was used. 

A series of hydrocelluloses of different fluidities were 
prepared by steeping samples of the purified cotton in 
hydrochloric acid solutions, ranging in concentrations 
from 0.5 to 5.0 N, for 24 hours. The temperature of the 
solutions was 21° C. The samples were finally washed 
with distilled water until the wash waters were neutral 
to litmus. 

2. Analytical Methods 


The fluidities of dispersions of purified cellulose and 
of the hydrocelluloses in cuprammonium hydroxide re- 
agent were determined by the method of Clibbons and 
Geake!*, as modified by Mease. 

Carboxyl contents were determined by measuring the 
amount of silver bound by the fiber from a solution of 
silver o-nitrophenolate, according to the procedure de- 
scribed by Sookne and Harris’, 


3. Description of the Iodine Titration 


The amount of iodine consumed by the materials used 
in this work was determined as follows. 100 ml. of a 
buffer solution at approximately pH 10.6, prepared by 
mixing 15 parts of 0.2 N sodium carbonate and 1 part 
of 0.2 M sodium bicarbonate was pipetted into a 500 ml. 
glass-stoppered Erlenmeyer flask and then cooled to 0° 
C. in a thermostat. 25 ml. of a 0.0500 N iodine solution 
containing 40 grams of potassium iodide per liter, pre- 
viously cooled to 0° C., was then added and the sample 
to be titrated immediately introduced. In the experiments 
with glucose, 0.05 g. of the sugar was used; with cotton, 
about 1 g. samples were used. At the end of a specified 
time interval, 10 ml. of 5 N HCl was added and the 
iodine remaining in the solution was measured by titra- 
tion with standard sodium thiosulfate to the starch end- 
point. 


When analyses were made on cotton, the mixture was 
swirled during addition of thiosulfate. Near the end- 
point, the solution became very nearly colorless although 
the sample still contained some iodine as indicated by the 
brown color of the fiber. At this point, addition of the 
thiosulfate was stopped, the stopper replaced in the 
flask, and the mixture vigorously shaken. Care was 
taken to release the stopper of the flask frequently during 
this operation since carbon dioxide was released from the 
solution. After shaking the mixture, the titration was 
completed to the point where both the solution and 
sample were colorless. 


Blank determinations on identical solutions which did 
not contain either glucose or cotton were made for each 
time period. This is necessary since it has been shown’? 
that the recovery of iodine from alkaline solution is not 
quantitative. From the difference in amount of thiosul- 
fate required by the blank solution and by the solution 
containing the sample, the number of milliequivalents of 
iodine consumed per g of dry sample was calculated. 
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III. RESULTS AND DISCUSSION 
1. Effect of temperature and pH on the rate of oxida- 
tion of glucose by iodine 

In order to obtain information on the effect of tem- 
perature and pH on the rate of oxidation of aldehyde 
groups with iodine, a few preliminary experiments were 
made with glucose. While it is recognized that the con- 
ditions which are optimum for the oxidation of aldehyde 
groups in soluble sugars may not necessarily be optimum 
for similar oxidation of aldehyde groups in cellulosic 
materials, the assumption was made that they are prob- 
ably not greatly different. 

The results at two temperatures, 0° and 25° C., and at 
several pH values are shown in Figure 1. From the curves, 


PERCENT OF GLI 


° 
Effect of pH and temperature on the rate of 
oxidation of glucose in iodine solutions. 


Figure 1. 


it is seen that the rate of oxidation increases rapidly with 
increase in temperature and pH. Whereas equilibrium 
was not reached, even in 6 hours at pH 9.2 and 0° C., it 
was reached in slightly over an hour at pH 9.2 and 
25° C. or at pH 10.6 and 0° C. 


2. Application of the method to cotton cellulose 


From the foregoing, it appeared that either of the latter 
two sets of conditions, namely pH 9.2 and 25° C. or pH 
10.6 at 0° C., could be used for experiments with cotton. 
A few preliminary tests, however, indicated that with 
cotton the rate of the side reaction was appreciably in- 
creased at the higher temperature. For this reason all 
further experiments were conducted at 0° C. and pH 10.6. 

When samples of purified cotton and a hydrocellulose 
(27.8 rhes) were titrated with the iodine solution, the 
results shown in Figure 2 were obtained. In both cases 
there was an initial rapid consumption of iodine during 
the first hour of treatment, after which iodine was con- 
sumed at a much lower but approximately constant rate. 
By analogy with glucose, it appears that the initial rapid 
reaction of the cellulose with iodine involves the oxidation 
of aldehyde groups to carboxyl groups. The reaction 
does not reach a definite end point, however, and the 
slower side reaction (straight-line portions of the curves) 
involves the consumption of iodine presumably in some 
other way. Support is lent to this idea by the fact that 
the straight-line portions of both curves are closely 
parallel and that the only difference then is the extent 
of the primary reaction, which would be expected to be 
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The difference between 
the parallel curves would then be a measure of the aldehyde 
groups formed in the hydrolytic degradation of the purified 
cotton. 

Attention is now directed to the curve for the purified 
cotton. 


greater for the hydrocellulose. 


It would appear from the rapid initial consump- 
tion of iodine that there was an appreciable number of 
reducing groups in the purified cotton. 
assumed to be the case until measurements were made 


Indeed, this was 


of the carboxyl contents of the samples which had been 
oxidized with iodine. When this was done (as shown in 
the following section), no increase in the carboxyl con- 
tent, comparable to the initial increase in iodine consumed 
was noted. This immediately led to the conclusion that 
the amount of iodine initially taken up by the purified 
cotion was not utilized in oxidation of aldehyde to car- 
boxyl groups but was used up in some _ unidentified 
manner. Further evidence supporting this view was ob- 
tained from the following experiments. Samples of the 
purified cotton and the hydrocellulose were pretreated 
with iodine for 2 hours by the method previously de- 
scribed except that the reaction mixture was not acidified. 
Instead, the samples were thoroughly washed with dis- 
tilled water until the wash waters showed no 
with litmus or to starch solution. 


reaction 
Samples of these mate- 
rials were then subjected to the regular iodine titration, 


the results being shown in Figure 2. Pretreatment of 
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Figure 2. Rates of consumption of iodine by purified cotton 
and by a sample of hydrocellulose (27.8 rhes) from solutions 
at pH 10.6 and 0° C. 


the purified cotton did not significantly alter the amount 
of iodine consumed. On the other hand the pretreated 
hydrocellulose consumed iodine at very nearly the same 
rate as the purified cotton, indicating that the aldehyde 
groups of the hydrocellulose had been oxidizing during 
the pretreatment. 
purified cotton does not contain a measurable number of 
However, the possibility that aldehyde 
groups may have been in the cellulose before purification 


From these results, it papears that the 
aldehyde groups. 


of the fiber cannot be overlooked, although some argu- 
ments against this possibility have already been presented 
elsewhere'®. 1%. 20, 

On the basis of the foregoing, it is seen that the con- 
tent of aldehyde reducing groups in the hydrocellulose is 
obtained from the difference between the straight-line 
portions of the curves in Figure 2. 
differences, obtained by subtracting the amount of iodine 


The average of the 
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consumed by the purified cotton from that consumed by 
the hydrocellulose for each time interval between 2 and 8 
hours, is 0.023 milliequivalent of iodine per g. Since two 
equivalents of iodine are required to oxidize each aldehyde 
group to a carboxyl group, it follows that the content of 
aldehydic reducing groups of the hydrocellulose is one- 
half of this value, or 0.0115 millimole per g. 

In using this method for the examination of an “un- 
known” sample of hydrocellulose, it is necessary to have 
available a blank determination on undegraded cellulose 
of the same kind. If it appears that the sample was ob- 
tained from cotton, then the blank determination can be 
made on a sample of raw cotton purified by the ACS 
method, or the curve for purified cotton as given in this 
paper could be used. 

A method of more general applicability is the “pre- 
By this method, the 
first treatment with iodine gives a result corresponding 


treatment” method described above. 
to the aldehyde groups plus the blank. A second treat- 
ment of the same sample gives a result corresponding to 
the blank only. 
3. Estimation of the carboxyl groups in the cellulose 
after oxidation with iodine 

It has been assumed in the foregoing section that the 
iodine consumed in the primary reaction is utilized in the 
oxidation of aldehyde to carboxyl groups. As a check 
on this assumption, the carboxyl contents of the purified 
cotton and hydrocellulose, after oxidation with iodine, 
were determined by titration with silver o-nitropheno- 
late’®. 
with iodine solutions for varying periods of time as prev- 


In these experiments, the samples were first treated 


iously described, except that the solutions were not acidi- 
fiber 
are shown in Figure 3. 


fied, the iodine being carefully washed from the 


with distilled water. The results 





Figure 3. Silver-binding capacities of samples of purified 
cotton and of a hydrocellulose (27.8 rhes) after treatment with 
iodine for different lengths of time. 


As seen from the lower curve. the carboxyl content of 
the purified cotton increased slowly and at an approxi- 
As pointed out previously, there 
is no initial rapid rise in the curve equivalent to that 


mately constant rate. 


found in the iodine-titration curve for the same material 
(Figure 2). 

On the other hand, the amount of silver bound by the 
oxidized hydrocellulose is considerably higher. | Treat- 
ment of the hydrocellulose with iodine for periods longer 


(Continued on page 638) 
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Samuel L. Hayes 


General Chairman 


HIGHLY successful annual meeting and con- 
vention was held under the auspices of the 
Piedmont Section at the Carolina in Pinehurst, 

N. C., on October 31st and November Ist. Under the 

chairmanship of Samuel L. Hayes, the local committees 

left nothing to be desired in the way of arrangements for 
the comfort and entertainment of those attending. Over 

700 members and their guests registered for the meeting 

and enjoyed the restful relaxation of the attractive long 

leaf pine country of eastern North Carolina. 


Featuring the technical program was the Intersectional 
Contest held Friday afternoon in the Grand Ballroom of 
the Carolina. The winners of this contest, as announced 
at the banquet on Saturday, were as follows: 1st—New 
York Section, “Cotton Fabric Construction in Relation 
to Water Resistance”; 2nd—Philadelphia Section, “Test- 
ing Vat Dyed Cotton for Fastness to Hypochlorite Bleach” ; 
3rd—Southeastern Section, “Progress Report on the 
Preparation and Processing of Domestic Flax.” Of par- 
ticular interest at the present time were the two technical 
sessions held Saturday morning. Running simultaneously 
these programs consisted of a session on textiles and 
national defense and one on hosiery. Immediately follow- 
ing these sessions and concluding the technical program 
was a light fading clinic. The technical program was ar- 
ranged by Kenneth H. Barnard and all of the papers 
will be published in the near future in the Proceedings 
of the association. 


A program of entertainment by a troupe of performers 
from Philadelphia was presented at the Pinehurst Theatre 
on Friday evening and was well appreciated by all who 
attended. 
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Twenty-first 


Annual 


MEETING AND CONVENTION 


Kenneth H. Barnard 


Chairman 
Technical Program Committee 








A luncheon for officers of the association and its sec- 
tions was held on Saturday at which many items of interest 
concerning membership, programs and meetings were dis- 
cussed. 

On the sports program for Saturday afternoon were a 


golf tournament and a skeet tournament. Winners of 
the golf tournament were as follows: members — low 
gross, Ist, T. Larson, 2nd. Milton Harris, 3rd, Dan Rion; 
low net, Ist, G. R. Murphy, 2nd, C. O. Stevenson, 3rd, 
J. W. Ivey; draw prizes, John Jordan, Howard D. Clay- 
ton, Lt. R. G. Buck, A. F. McLarn, Henry Latham, W. 
G. Diamond, A. K. Haynes, E. L. Smith, J. E. Meili, L. 
Billings, A. J. Kellner, C. F. Martin; high score. P. J. 
Luck; guests—low gross, Ist, W. B. Uhler, 2nd, A. G. 
McKomb, 3rd, Jack Crosland; low net, lst, Percy Black- 
man, 2nd, E. Kresswetter, 3rd, George Read; blind bogey, 
H. D. Lavery; blind net, J. J. Fox. Over 250 persons 
were entered in the golf tournament and enjoyed the 
beautiful courses at Pinehurst. Winners in the skeet 
tournament were: class A, A. P. Gumaer; class B, M. E. 
Hunter; class C, W. B. Griffin. 

A bridge tournament for lady guests was conducted on 
Saturday afternoon. 

The annual banquet was held on Saturday evening and 
concluded the events of the twenty-first annual meeting 
and convention. The remarks of the speakers will appear 
The announcements regarding the win- 
ners of the intersectional contest and the sports tourna- 
ments were made during the banquet. The Piedmont 
Section presented at this time a traveling bag and match- 
ing brief case to Dr. H. C. Chapin, national secretary of 
the A.A.T.C.C., and a desk set to Samuel L. Hayes, 
general chairman of the convention committee. 


in later issues. 
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MEETING, NEW YORK SECTION 
MEETING of the New York Section was held on 
Friday evening, October 17th, 1941, at the Chem- 

ists’ Club, New York City. An informal dinner preceded 
the meeting. 

It was voted that the auditor’s report of the section’s 
financial condition be accepted with certain revisions ex- 
plained by the chairman. Dr. H. W. Stiegler reported 
on the paper to be presented at the annual meeting in 
Pinehurst by the New York Section as its entry in the 
Intersectional Contest. The chairman read a communi- 
cation from the national secretary regarding the payment 
of dues and indicated that men in the services would be 
exempted from payment. The withdrawal of Henry F. 
Herrmann as a member of the contest paper committee 
was approved to take effect as of the last meeting, May, 


1941. It was voted that officers would assume their 
positions on August Ist, following election. The chair- 


man discussed the annual meeting, making reference to 
arrangements being made for transportation thereto. 

The speaker was Dr. R. Bowling Barnes, director of 
the physics laboratory for the American Cyanamid Co., 
who spoke on “Applications of the Electron Microscope 
and other new Research Tools to Textile Problems.” This 
talk was extremely interesting and was followed by con- 
siderable discussion. 

The attendance was 117. 

Respectfully submitted. 

NorMAN A. Jounson, Secretary. 
¢¢ 
MEETING, LOWELL TEXTILE INSTITUTE 
STUDENT CHAPTER 

HE first meeting of the Lowell Textile Institute 

Student Chapter for the college year 1941-1942 was 
held Oct. 7th. Chairman Ernest P. James explained the 
purpose of the chapter and appointed a membership com- 
mittee consisting of Clifford Schiffer, chairman, William 
Sidebottom, and Carmelo Puliafico. 

Respectfully submitted. 
STANLEY Szopa, Secretary. 
——?¢ @ 
MEETING, MIDWEST SECTION 
HE Fall meeting of the Mid-West Section was held 

Oct. 11, 1941 at the Chicago Towers. The after- 
noon meeting was called to order by the chairman, A. G. 
Alexander. He introduced C. B. Kinney of the E. F. 
Houghton Company, who spoke on “Processing Materials 
for Use in Synthetic Fibers.” 











Dinner was served to eighty-three members and guests 
in the Tropical Room, with entertainment. The evening 
meeting was then called to order and reports of the 
secretary and treasurer were read. Dr. E. A. Robinson 
of the National Oil Products Company discussed “Rayon, 
Synthetics and their Processing.” 

Respectfully submitted. 
J. G. Storr, Secretary. 
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G. M. Cote. 
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W. Theo. Stevenson—Asst. Overseer of Raw Stock Dye- 
ing, Bibb Mfg. Co., Macon, Ga. Sponsors: B. F. 
Funderburke, C. Mueller. ‘ 

Edward H. Suessmuth—Manager, Sidney Blumenthal 
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WHO OR WHAT IS LABOR FIGHTING? 


N a great number of recent and current strikes in 

industries vital to the defense effort it is difficult to 
determine just who the “enemy” of labor is because of the 
varied reasons advanced for the strikes. In some cases 
it appears to be a fight between labor and labor, in other 
cases between labor and employer and in still other cases 
between labor and incident is 
commented upon editorially in Nation’s Business as 


follows: 


government. A _ recent 


“The government asked for bids on 300 defense houses. 
Patrick J. Currier, of Detroit, submitted low bid, $431,000 
under the next lowest. Officials congratulated him, urged 
him to hurry back home and get started, the formal con- 
tract to follow. Currier spent time and money, $10,000, 
getting started. 

“Then something happened. Mr. Sidney Hillman, of the 
labor department of O. P. M. objected to giving the 
contract to Currier, despite the recommendation of the 
Federal Works Agency and in the face of the Department 
of Justice ruling that there was no justification in law for 
withholding the contract. 

“The Currier Company has a closed C.I.O. shop. It 
pays wages higher than the prevailing union rate, higher 
than the standards set by the government. 

“Why, then, did Mr. Hillman object? Because he had 
signed an agreement with the A. F. of L. to give all de- 
fense construction work ‘done for or through any federal 
agency’ to contractors employing A. F. of L. members. 
He gave a monopoly of public work to a competitive 


group. Again, why? For The 


what consideration ? 


November 10, 1941 


promise of the A. F. of L. not to call jurisdictional strikes.” 


This apparently is a fight between labor and labor but it 


is also a fight between labor and government, including 


the people, in that the right of members of one labor 
group to work has been bartered away, raising at the same 
time the cost of defense to the government, again including 
the people. 

The fact that labor union leaders are not content to 
bring pressure upon the employer only is illustrated by 
another recent case. An independent union, the Federa- 
tion of Long Lines Telephone Workers, has warned the 
President that vital telephone communications will be 
halted on November 14th unless the dispute of the federa- 
tion with the A. T. and T. 
Defense Mediation Board. 


is certified to the National 
While this is supposed to be 
a fight between labor and employer there is contained in 
this warning a direct threat to the government to paralyze 
an industry that is necessary to the continuance of our 
defense effort. 


And then again, in the case of John L. Lewis and his 
“captive” coal mine strike for a closed shop, just who is 
the enemy? The employer, labor other than members 
of the C.I.O. or the government? Lewis agreed to call 
off the strike until November 15th to give the National 
Defense Mediation Board an opportunity to decide whether 
or not to give him his demands. But there is little doubt 
but that he will renew the strike unless the decision is 
favorable to him. Such a strike will cripple the entire 
defense effort, in a particularly vital spot, with detrimen- 
tan effect to the government, employer, labor and the whole 
mass of people. 

It is evident that the whole system of labor organiza- 
tion fostered by the administration has now arisen to ham- 
per most seriously the defense efforts of that same ad- 
ministration. The labor problem is no longer a matter 
for adjustment between employe and employer but some 
thing that affects every one of us, individually and col- 
When 
the time arrives that any group, labor or employer, can 


lectively, at a time of grave national emergency. 


coerce the government under threat to cripple our defense 
effort then must the government take a firm stand and 
declare that it will not meekly allow such conditions to 
continue but will bring them to a halt. 

The President seems reluctant to bring the issue to a 
head. In such a case it is necessary for Congress to do 
so. Under present Federal labor policies, union leaders 
have nothing to lose by threatening the government— 
that unless their demands are met strikes will be called 
in defense industries. While such labor policies continue 
labor leaders have more than a fair chance that the gov- 
ernment will capitulate to their demands. It becomes 
increasingly evident that these policies must be changed 
if our defense effort, as the “arsenal of democracy,” is to 
succeed, 














ITH new metachrome dyeing colors placed on 

the market, a far larger range of shades can 

now be dyed metachrome more satisfactorily 
than could be done a few years ago. It is common prac- 
tice in Canada to dye by the metachrome method using 
bichromate, Glauber’s salt and acid. Good leveling may 
be obtained and in some cases certain types of knitting 
and botany yarns have been dyed successfully with chrome 
colors, which is not a general rule in practice. 

The metachrome method of dyeing originated in 1900. 
The “metachrome mordant” is a mixture of one part 
potassium chromate and two parts ammonium sulfate. 
and is added to the dyebath before the color, which is 
raised to the boil. The theory is that, as the liquor boils, 
the potassium chromate is converted into potassium bi- 
chromate, which converts the dyestuff to a chromium lake, 
which is within the fiber. 

The monochrome process (or “chrome in the bath” 
method) is very similar. The dyebath is prepared with 
sodium or potassium bichromate (using half the weight 
of color), which is preferably neutralized with ammonia. 
On boiling the chromium lake is formed. 


EXPERIMENTAL METACHROME DYEINGS 


Because of differences which exist in the trade over 
proper methods for metachrome dyeing on wool, dyeing 
trials were carried out on a few well-known 
colors, some of which are used for khaki shades. 

Afterchrome—2 per cent acetic acid (60 per cent), 3 
per cent color, 20 percent Glauber's salt (desiccated). 
Enter material at 50° C., raising to the boil 40 min., ex- 
hausting with % per cent sulfuric acid after boiling 30 
min. After boiling for a further 15 min., 114 per cent 
hichrome added and chromed for half an hour. 

The use of 20 per cent Glauber’s salt makes no appre- 
ciable difference to the rate of exhaustion, even though 
four times the normal quantity was used. For all chrome 
colors which exhaust well with metachrome mordant only, 
10 per cent Glabuer’s salt to the dye bath is not likely to 
assist levelling. Furthermore, in machine dyeing, the 
solubility of the color is reduced in the presence of Glau- 
ber’s salt. 


chrome 


Four trial baths with 5 per cent metachrome mordant 
and varying percentages of other chemicals were con- 
ducted as follows: 

1. Metachrome Mordant, 5 per cent; color 3 per cent. 
Material entered at 50° C., raising to the boil in 40 min. 
and boiling for 1 hour 15 min. 





_*Abstract of an address before the Society of Dyers and 
Colourists of Australasia. Reprinted from Canadian Textile Journal. 
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METACHROME DYEING ON WOOL* 
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2. Metachrome Mordant, 5 per cent—Color 3 per cent 
and 20 per cent Glauber’s salt. Material entered at 50° C., 
raising to boil in 40 min. and boiling for 45 min.; 2 per 
cent acetic acid (60 per cent) is added and boiling con- 
tinued for 30 min. 

3. Metachrome Mordant, 5 per cent—3 per cent color 
and 6 per cent ammonium acetate. Material entered at 
50° C., raising to the boil in 40 min. and boiling for 1 
hour 15 min. 

4. Metachrome Mordant, 5 per cent—3 per cent color 
and 6 per cent ammonium sulfate. 

Monochrome Method—1%% per cent bichrome, 1 per cent 
ammonia sp. gr. 0.88, 3 per cent color and 6 per cent 
ammoniiim acetate. 

Hot Dyeing Method—3 per cent color, 5 per cent meta 
chrome mordant, 3 per cent ammonium acetate and 1 per 
cent ammonia sp. gr. 0.88. The material was entered 
at the boil and worked in the cooling bath for 10 min., 
which was then raised to the boil in 15 min. Boiling was 
continued for 1 hour 15 min. 


RESULTS OF EXPERIMENTS 


From the first and second metachrome mordant trial 
baths it is shown that by exhausting the dyebath with 
acetic acid, much better color value can often be obtained 
than when dyeing with metachrome mordant only. Where 
there is little difference between the neutral dyed meta- 
chrome method in value compared with exhausting with 
acetic acid, the color may be described as a true meta- 
chrome color. The importance of the metachrome dyebath 
being rendered slightly acid towards completion of dyeing 
must be stressed. The resultant shades are fuller and 
brighter and faster to wet treatments than shades dyed 
with metachrome mordant only. The addition of acetic 
acid at the boil is liable to cause the color to rush on to 
the wool. The dyebath with Glauber’s salt (or without) 
and metachrome mordant had a pH value of 6.8 to 7, 1.¢., 
approximately neutral. At the end of the dyeing opera- 
tion the pH value using metachrome mordant only was 
5.6, but where a bath of Glauber’s salt and metachrome 
mordant acetic acid was added to exhaust the color, the 
pH value was 4.9. 

The tests show the sudden exhaustion of color with the 
addition of acetic acid. Therefore, instead of adding acetic 
acid to exhaust the color, it is preferable to add 2 per cent 
to 6 per cent ammonium acetate at the start. The am- 
monium acetate splits up to some extent in the boiling 
dyebath with the evolution of ammonia and the gradual 
production of acetic acid, by which gradual exhaustion 
of the dyebath is obtained. 
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Any excessive alkali left in the goods after scouring is 
neutralized in the boiling bath. Dyeing takes place from 
a slightly alkaline bath to faintly acid with an even rate 
of exhaustion, and these conditions are ideal for obtaining 
the best results. 


Using metachrome mordant and 6 per cent ammonium 
sulfate, it is demonstrated that the exhaustion, as a rule, 
is not so effective as using the same quantity of ammonium 
acetate. 

By the monochrome method (chrome in the bath), using 
1% per cent bichrome, 1 per cent ammonia, and 6 per cent 
ammonium acetate, the results are very similar to using 
metachrome mordant and 6 per cent ammonium acetate, 
except that sometimes the dyeing rate is slightly faster, 
but nonetheless satisfactory. 

The hot dyeing method offers the advantages in the 
saving of time; ensures immediate penetration of the wool 
fiber, and the exhaustion rate can be slowed down by 
using ammonia to give satisfactory levelling. It has been 
found, however, that the rubbing fastness of dyed pieces 
by this method is often inferior to the normal method in 
full shades. Furthermore, unless the material is entered 
immediately the bath begins to boil, the chromium lake 
may begin to form before the color is dyed on the material. 
This can be obviated by an addition of sufficient ammonia 
to the dyebath. Loose wool, of course, has been dyed by 
entering the wool to the dyebath at the boil for many years 
by the metachrome method. 


RECOMMENDATIONS ON DYEING 
PROCEDURE 


The following recommendations can now be given for 
obtaining the best results by the metachrome method: 


1. The metachrome mordant (not less than 3 per cent) 
should be dissolved by the addition of hot water and 
stirring. Jt should never be boiled. 

2. If bichrome is used (half the weight of color) instead 
of metachrome mordant, it should be neutralized with 
ammonia and used in the same way as metachrome mor- 
dant, as directed. 

3. The metachrome mordant, or the bichrome and am- 


monia, should be added to the dyeing machine before the 
color. 


4. For the dyeing of pieces, yarn or cheeses, metachrome 
mordant with 2 per cent to 6 per cent ammonium sulfate 
is recommended, without further addition. Adequate ex- 
haustion is obtained with true metachrome dyeing colors. 

5. For the dyeing of loose wool and slubbing, meta- 
chrome mordant with 2 per cent to 6 per cent ammonium 
sulfate is recommended. If necessary the bath may be 


exhausted with 1 per cent to 3 per cent acetic acid (30 
per cent). 


6. Where good exhaustion is not obtained by using 
metachrome mordant and ammonium sulfate, 2 per cent to 
6 per cent ammonium acetate is recommended, instead of 
ammonium sulfate. The rate of exhaustion is more rapid, 
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but more complete. This method avoids the addition of 
acid to the boiling dyebath, which might cause unlevel 
dyeing. 

7. Where dyeing is commenced at the boil for loose 
wool, etc., the above recommendations can be employed if 
the dyeing rate is slowed down by the addition of am- 
monia. It is essential that the material be entered as 
soon as the dyebath approaches the boil. 

8. For loose wool and slubbing, dyeing may be com- 
menced at 50° C., raising to the boil in 30 mins. and boiling 
one hour. For pieces, yarn or cheeses it is suggested that 
the dyebath is raised to the boil in 45 to 60 mins. and 
boiled 1 hour. 


CHARACTERISTICS OF METACHROME 
PROCESS 


The metachrome process is the least harmful to wool 
as regards both strength and milling. Generally speaking, 
it has been shown that when normal amounts of acid and 
dye are used, dyeing processes have little adverse effect 
on the properties of the fibers. In mordanting processes. 
the extent to which wool is damaged by potassium bichro- 
mate increases with the fall of pH on account of disulfide 
bond attack. 

The metachrome process seems to be less harmful than 
onchrome and afterchrome processes. One reason for the 
superiority of the chromate process is, of course, the fact 
that the pH of the dyebath is close to the pH at which. 
wool is least damaged at the boil, i.e., 5.5. 

If the wool is excessively alkaline from scouring, it may 
be advisable to neutralize first with acetic acid before 
dyeing to avoid boiling the wool in a strongly alkaline 
liquor. Using the hot dyeing method the neutralization 
of residual alkali is much quicker, and is therefore an 
advantageous process in this respect. 

The majority of chrome colors dye very motley by the 
metachrome process on pulled wool. Because of their slow 
exhaustion and the added alkalinity of the bath, some 
very uneven effects can be obtained. By the use of proper 
dyestuffs, particularly these new chrome colors which 
exhaust with a minimum amount of acid, it is possible 
to obtain good results. 


The tips of wool on the sheep’s back exposed to the 
sun suffer considerable disintegration. Some chrome 
colors dye the tips of the wool a much deeper shade than 
the roots; others fairly level, and some lighter on the tips. 
This property has been shown to depend largely on 
whether the dyestuff is in the colloidal or crystalloidal 
state. Suitable combinations of the new colloidal rapid 
dyeing colors are found to give excellent results on this 
type of wool. 

Tops of varying qualities, when dyed together, often 
give different shades and depths, with many combinations 
of chrome colors. However, new types of metachrome 
dyeing colors now on the market are claimed to give more 
uniform shades. 























than two hours resulted in still higher silver-binding ca- 
pacities. However, the increase is at the same rate as 
that found for the purified cotton. Apparently, the 
iodine consumed in the secondary reaction is utilized in 
oxidizing groups other than the aldehyde groups initially 
in the cellulose, although the nature of this oxidation is 
not known at this time. 

The average difference between the straight line por- 
tions of the curves is 0.012 milliequivalent of silver per 
g indicating that an equivalent number of carboxyl groups 
were formed during the primary reaction of the iodine 
with cellulose. This value is in exce'lent agreement with 
the estimated content of aldehyde groups (0.0115 milli- 
mole per g) determined directly by the iodine titration 
method. 


4. Application of the method to a series of 
hydrocelluloses 

Since the straight line portions of the curves in Figure 
2 are so closely parallel, the content of aldehyde groups 
can be readily estimated from the difference between the 
curves at any time interval greater than two hours. In 
the subsequent experiments, the amount of iodine con- 
sumed by a series of hydrocelluloses in 3 hours was com- 
pared with that consumed by the purified cotton during 
the same time. A second set of the same series was simi- 
larly treated with iodine and then titrated with silver 
o-nitrophenolate, as already described. The 
given in Table 1. 


data are 





TABLE 1 


Aldehyde Contents of a Series of Hydrocelluloses 
Aldehyde Content 


From Silver- 
Binding Capacity 
After Oxida- 
tion with 


Fluidity 
of From Titration 
Hydrocellulose with Iodine 


Todine 

Rhes Millimole /g. Millimole /g. 

1.2t 0.000 0.000 

3.2 002 .002 

52 002 .003 
10.0 .003 .003 
15.3 005 005 
21.9 .007 .009 
26.9 O11 bose 
27.8 012 012 


£ Purified cotton. 


5. Estimation of molecular weights 

In the hydrolytic degradation of cellulose, an aldehyde 
group is produced at each point ruptured; that is, each 
hydro-cellulose molecule formed as a result of splitting 
the original cellulose molecule contains an aldehyde end- 
group. The molecular weight* (number average) of the 





*The term “molecular weight” is used here with the same mean- 
ing that has been given it by Standinger™ and by Kraemer™. 
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ESTIMATION OF ALDEHYDE GROUPS 


(Continued from page 630) 









system at any stage of degradation may therefore be ob- 
tained from the following equation: 


W 

M => —— (1) 
n-+- 

M = the molecular weight. 

w = the weight of cellulose. 

n = the number of moles of cellulose originally 
present. 

o == the number of moles of cellulose formed 


during the hydrolysis — the number of 


aldehyde groups. 


« is readily estimated by the iodine titration method 
but since the cellulose molecules in the purified cotton 
apparently do not contain free aldehyde groups, n cannot 
be determined in this way. Accordingly, the molecular 
weights cannot be directly estimated from iodine titration 
data except in the special case where the degree of degra- 
dation is very high. In such a system n becomes very 
small compared with « and a good approximation of M 
is obtained directly from W/«. 

If n is determined independently then the molecular 
weight of the system at any stage of degradation is deter- 
mined by eq. (1). Thus the molecular weights of the 
series of hydrocelluloses referred to in the previous sec- 
tion have been calculated, using a value of n obtained 
from fluidity measurements of purified cotton. These 
are shown in Table 2 and compared with molecular 


TABLE 2 


Comparison of Molecular Weights Calculated from Fluidity 
Measurements and by the Iodine Titration Method 





Mol. Weight 


Fluidity Aldehyde Mol. Weight from Iodine 
Content from Fluidity Method* 
Rhes Millimole /g. 
1.22 0.000 UG | ee 
3.24 .002 224,000 189,000 
5.19 002 187,000 189,000 
10.02 .003 133,000 160,000 
15.3 .005 99,000 122,000 
21.9 .007 73,000 97,000 
26.9 011 60,000 70,000 
27.8 012 58,000 65,000 


*Calculated using equation (1) in the text. The value of n in 
the equation was obtained from fluidity measurements of the 
purified cotton. 





weights obtained by the fluidity method. Since the iodine 
method gives a number-average} molecular weight and 
the fluidity method, a weight-averaget molecular weight, 
it must be emphasized that the agreement in absolute 
values is entirely fortuitous*!**°4. An important fea- 
ture of the data, however, is that they indicate good 





+The terms “number-average” and “weight-average” used here 
have been defined by Lansing and Kraemer™. 
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agreement between the extents of hydrolytic degradation 
as measured by the fluidity and iodine titration methods. 
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Tent Materials— 
(Concluded from page 627) 


intensely showered side, and very good water resistance 
on the less showered side. But when we kept water in 
the trough for weeks or even for months, micro-organisms 
grew in the water which gradually exerted an unfavorable 
effect on the cloth. When after drying the shower was 


applied, diminution of the water repellency could be 
observed. 


The trough method was extended to the following in- 
vestigation for which the suggestion came from a great 
consumer. Three sufficiently large portions of M,, were 
covered by water up to a height of 20 cm. Under the 
bags distended with water different flat sheets were put 
in such a way that a circular horizontal bottom of about 
15 cm. diameter was formed by the cloth. These sheets 
consisted of: 


Iron. 


- 
2. Wood covered with filter paper. 
3. Plain wood. 
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After one day on the specimen 1, water was observed 
between the cloth and iron. On specimens 2 and 3 nothing 
was seen at the bottom but in the recesses tiny pearls of 
water had been formed. Considering that the cloth portion 
was slack and the pores were smaller in the folds than 
on the distended parts which had remained dry, we can 
conclude that the water pearls were condensed water. 

One often observes water pearls or a film in such 
recesses since the outer air has no sufficient access for 
absorbing the excess of water vapor. Continuously water 
vapor transpires from the water on the cloth through the 
cloth whereby a cooling occurs, and so the dew point may 
be underpassed ; therefore, liquid water is formed. That 
also the water which appeared between the iron sheet 
and the cloth is due to condensation could be concluded 
from the subsequent course of investigation. 

After four weeks the three sheets were removed. In 
test No. 1, the undersurface having rested on the iron 
sheet was quite wet, but dried in the air without allowing 
any more drops to come through. If a well impregnated 
cloth shows such a behavior, the formation of condensed 
water must be assumed. For if a real permeation of liquid 
water has occurred with the result that the undersurface 
has become quite wet, this permeation cannot be checked, 
particularly if the leaking has lasted for a longer time. 

The conditions are entirely different from the case of 
a trough test with a coarse fabric especially of linen or 
hemp ; there at first a number of drops may come through, 
but by and by the leaking stops. In such a case there 
occurs a swelling of the fibers which are not through and 
through impregnated. This swelling causes a tighter 
closure of openings and stops the leaking. 

The tests No. 2 and No. 3 lead to a biological observa- 
tion which is interesting also from a practical point of 
view. Both the paper and the wood sheet having been 
constantly in damp surroundings were thickly covered by 
green gray and yellow fungi colonies and red colonies of 
bacillus prodigiosus, while the cloth presented only a 
reduced growth of micro-organisms. 

In test No. 1, we recognize an analogy with the behavier 
of M, to melting snow as described in the introduction 
to this paper. Both phenomena lead us to the limit of 
efficiency where the porous waterproof cloth is exposed 
to the most severe conditions, but nevertheless, withstands 
those, if it is correctly selected as to material and processing. 


Complete reports of the twenty- 
first annual meeting and conven- 
tion of the AATCC will appear in 


future issues. 

















OBITUARY 


F. G. HENCKEL 

FREDERICK G. HENCKEL, whose 

service as representative for Jacques 
Wolf & Company covered more than a 
quarter of a century, passed away at his 
home, 5736 Oxford St., Philadelphia, on 
Thursday, October 9th. Mr. Henckel, as 
Philadelphia representative, covered a ter- 
ritory including the Eastern part of 
Pennsylvania, Southern New _ Jersey, 
Maryland and Delaware. He was very 
highly esteemed in his own organization 
and well known and well liked through- 
out his entire territory. His death was 


sudden. 
eee 
@ BORNE SCRYMSER BOOKLET 
3orne Scrymser Co., Elizabeth, New 
Jersey, have recently issued a_ booklet, 


in colors, entitled “Synthetic Fiber Tints.” 
Copies of the booklet are available upon 
request. 





@ GENERAL RELEASES 


General Dyestuff Corp., 435 Hudson 
Street, New York, N. Y., announces re- 
lease of circulars describing the following 
products : 

Katigen Yellow BG Extra CF—a sul- 
fur yellow said to be characterized by its 
extremely clear, greenish shade. It is 
stated that it is the only Katigen Yellow 
which retains its greenish cast when af- 
tertreated with potassium bichromate and 
acetic acid. It is suitable for dyeing cot- 
ton or rayon in all stages of manufacture 
and can be applied on machines of all 
kinds. The dyeings are said to possess 
good fastness to water, perspiration, and 
hot pressing and very good fastness to 
washing. It can be used on materials 
to be rubberized after dyeing. Circular 
G-296. 

Amido Brilliant Red BBA—a very level 
dyeing, very bright acid red said to be 
of good fastness to light. It is well suited 
for dyeing carpet and knitting yarns as 
well as for use as the red component in 
medium and dark mode shades on ladies 
dress goods.. Circular G-293. 

Acid Alizarine Garnet RA—a homogene- 
ous chrome color said to be of valuable 
shade and properties. It is well suited 
for producing shades of bluish red or for 
use as a red component in mode shades 
on the various forms of wool: loose wool, 
slubbing, piece goods and yarn. It can be 
applied by either the afterchrome or chrome 
mordant method and produces dyeings said 
to be of good to very good fastness to 
light and very good fastness to washing, 
fulling, water, sea water and perspiration. 
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TRADE NOTES @ NEW PRODUCTS 


The dyeings obtained on a chrome mor- 
dant are slightly brighter and bluer than 
those obtained by the afterchrome process. 
It is stated that it will be found valuable 


for dyeing materials which must meet 
government specifications. Circular G-295. 

Ramasol NA — a new water-proofing 
agent in the form of a white emulsion 
readily dispersible in water. It is applied 
in one bath and does not require any af- 
tertreatments. The water-repellent effects 
obtained are said to be fast to moderate 
washing, thus supplementing the usual 
paraffin-alumina emulsions. It is further 
said to possess the added advantage of a 
higher initial water repellency. It may be 
applied to materials of all kinds. It is 
stated that it should prove of interest for 
the production of water-repellent effects 
on rayon and spun rayon fabrics for dress 
and sports wear and on all other fabrics 
which are occasionally washed or dry 
cleaned. It is best applied by the padding 
method. It is not necessary to dry mate- 
rial impregnated with Ramasol NA at any 
higher than the normal temperatures. Cir- 
cular G-298. 

Katigen Deep Black NND Extra Cone. 
New-CF—a non-dusting form of the green- 
est shade in General’s sulfur black line. 
It is suited for dyeing cotton and rayon 
in all stages of manufacture: rawstock, 
hanks, packages, beams and piece goods. It 
produces full greenish blacks said to be of 
very good fastness to crossdyeing, pers- 
piration, washing and light. It is suitable 
for machine dyeing and can be used on 
material which is to be rubberized after 
dyeing. Circular G-299. 


@ CIBA REVIEW 


Ciba Review, number 40, for August, 
1941, features the subject: “Turkestan 
and its Textile Crafts.” Contents are de- 
scribed by the following titles: Turkestan ; 
Costumes of the Settled Population of 
Turkestan; The Nomads of Turkestan 
and their Dress; Felted and Knotted Fab- 
rics in Turkestan; Embroidery in Tur- 
kestan; Notes; Scientific Notes. There 
are many interesting illustrations. 


@ CHEMICAL INDUSTRY MEDAL 
AWARDED 


The Chemical Industry Medal for 1941 
was presented on November 7th to Dr. 
Elmer K. Bolton, Chemical Director of 
E. I. du Pont de Nemours & Company, 
at a joint meeting of the American Sec- 
tion of the Society of Chemical Industry, 
the New York Section of the American 
Chemical Society and the New York Sec- 
tion of the American Institute of Chem- 















ical Engineers, held at the Chemists’ Club, 
New York City. Dr. Lincoln T. Work 
presided. Dr. C. M. A. Stine, Vice Pres- 
ident of the du Pont Company spoke on 
the personal side of the medallist’s life 
and Professor Roger Adams of the Uni- 
versity of Illinois spoke on his technical 
achievements. The medal, which may be 
awarded annually for valuable application 
of chemical research to industry, was pre- 
sented by Dr. Wallace P. Cohoe, follow- 
ing which Dr. Bolton gave an address on 
“The Development of Nylon.” 

Dr. Bolton was born at Philadelphia, 
Pennsylvania. He graduated from Buck- 
nell University in 1908 with the degree 
of A.B. and received the degrees of A.M. 
and PhD. from Harvard University in 
1910 and 1913 respectively. Under the 
Sheldon Fellowship award by Harvard 
University, Dr. Bolton did post-doctorate 
research at the Kaiser Wilhelm Institute 
fiir Chemie, in Berlin. On his return 
from Europe in 1915. Dr. Bolton entered 
the employ of the du Pont Company where 
he was placed in charge of a group of 
chemists to study the preparation of syn- 
thetic dyes. Since 1930 he has been 
chemical director of the du Pont Company. 


He was intimately associated with the 
research leading to the development of 
neoprene and nylon, and was in fact 


instrumental in initiating the research in 
the du Pont Company on synthetic rubber. 

In accepting the medal, Dr. Bolton 
traced the research activities which pre- 
ceded the development of nylon, a co- 
operative effort which, first and last, in- 
volved a very large group of chemists 
and engineers. These activities included 
the fundamental research which provided 
the foundation for the development, the 
development on a laboratory scale of the 
manufacturing processes, and the develop- 
ment on a semi-works scale of the chemical 
engineering data required for the erection 
and operation of a large scale plant. 

Dr. Bolton is «a member of various 
scientific societies, including the Society 
of Chemical Industry, the American Chem- 
ical Society, of which he is Director-at- 
Large, and the American Institute of 
Chemical Engineers. 


@ NEW NYLON PLANT 


Production of nylon yarn began in a 
limited way at the du Pont Company’s 
new Martinsville, Virginia, plant during 
the week of November 3, it has beer 
announced by the du pont Nylon Division. 

Initial output is 30 denier hosiery yarn 
exclusively. Trial lots from the early 
production were shipped to mills so that 
the product of the new unit may be 
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evaluated in regular hosiery manufactur- 
ing operations, including throwing, knit- 
ting, dyeing and finishing 

Since the machines required for spinning 
nylon yarn must be started up one at a 
time, production is quite small at first. 
Volume will increase gradually as new 
equipment is brought into operation, pro- 
viding the necessary supplies of raw mate- 
rial become available as now expected. 

While the Martinsville production will 
not mean any important net increase in 
deliveries for at least two months after 
the opening, it is thought that by early 
next year, yarn from the new plant will 
begin to make itself felt. Designed to 
double existing output of yarn when op- 
erating at full-rate, the Martinsville unit, 
it is hoped, will reach capacity next sum- 
mer—again contingent upon the availability 
of raw materials. 

Having gained experience at the com- 
pany’s Seaford, Delaware, plant, a number 
ot operators, most of them from the 
Martinsville area, are already employed at 
the new site. 

No provision has been made at Mar- 
tinsville for twisting, sizing or coning the 
yarn. The product will be supplied with 
minimum twist, unoiled and unsized, put 
up on one-pound bobbins. Any further 
processing necessary will be done by com- 
mercial throwsters and mills having their 
own throwing facilities, who are now 
equipped to handle the expanding nylon 
production. This will leave the plant 
personnel free to concentrate on the basic 
aspects of nylon yarn manufacture. 


@ PURCHASES BEACH SOAP CO. 


A controlling interest in the 113 year 
old Beach Soap Company at Lawrence, 
Massachusetts, has recently been acquired 
from the Cowles Detergent Company of 
Cleveland, Ohio, by Gordon R. Fulton. 

Mr. Fulton has been one of the key 
executives of the Beach Soap Company 
for over ten years and is well known 
in the industrial soap field, having for- 
merly been associated with Lever Bros. 
Company. 

It is stated that the Beach Soap Com- 
pany has always enjoyed a fine reputation 
among the trade for manufacturing high 
quality industrial soaps. 


The same policy 
of high 


quality products, dependable 
service and complete trade cooperation will 
be maintained under the direction of Mr. 
Fulton, it is said. 


@ RIGGS & LOMBARD DRYER 

Cloth is fed into this new horizontal 
type cloth dryer at the top and passes 
through it in horizontal loops, delivering 
at the bottom of the same end. The 
loops form pockets in alternate passes 
into which hot air is blown. All of this 
air is forced through porous fabrics, part 
going to the exhaust and the balance back 
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Installation of a Horizontal Type Cloth 
Dryer. 


to the heaters. It is convertible to an 
all surface typ2 dryer for non-porous 
fabrics by opening the dampers at the ends 
of the pockets. The damper mechanism is 
fastened to the tracks which are adjustable 
to various widths. Graduated tempera- 
ture zones prevent over-drying; the drying 
is said to be uniform and the cloth free 
from distortion. The machine may be up 
to 18 passes high, length per requirements. 
Drying speed is from 3 to 50 yards per 
minute depending on the type of fabric. 
The photograph shows an installation. 


@ CALCO RELEASE 

Caleo Chemical Division is featuring 
a direct black dye, Calcoform Black RN 
Conc., in its current color announcement. 
This color is offered for use on cotton 
viscose rayon for such applications as sew- 
ing thread, acetate white effects, white 
discharge effects and hosiery. After- 
treatment with formaldehyde is part of the 
dyeing procedure for this dye. Fastness 
properties of Calcoform Black RN Conc, 
according to the announcement, in regard 
to perspiration, sea water, fresh water, 
pressing and light are exceptionally satis- 
factory. It is stated that alkaline and 
neutral-while discharge effects on a full- 
shade ground obtained with this dye do 
not revert even on treatment with oxidiz- 
ing agents. 

Copies of Calco’s announcement folder 
which shows swatches and gives fastness 
properties and dyeing procedures are avail- 
able on request. 


@ DCAT FALL MEETING 


At the 6th annual fall meeting and golf 
tournament of the Drug, Chemical and 
Allied Trades Section of the New York 
Board of Trade at Skytop, Pennsylvania, 
the business session on Friday, October 
24, included informative addresses by John 
T. Fishburn, Chief, Commodities and 
Natural Resources Section, Office of Co- 
ordinator for Inter-American Affairs, and 
William S. Shipley, Chairman of Board, 
York Ice Machinery Company, and Chair- 
man of the York Defense Committee. John 
J. Toohy, Chairman of the Section, pre- 
sided at the meeting. 

Mr. Fishburn, speaking on the subject 
of “The American Businessman in South 


America,” outlined the progressive work 
of Coordinator Rockefeller’s office em- 
phasizing the improvement in industrial 
relations between the North and South 
American businessmen. He stressed the 
increased opportunities for trade and the 
large potential markets being developed. 

Mr. Shipley, a founder and_ leading 
exponent of “The York Plan of Industrial 
Cooperation,” pointed out the need for 
mutual cooperation in all American com- 
munities to insure complete success of the 
National Defense program. 

Dayton Crowell, of Collier’s Magazine, 
discussed the present World War from the 
viewpoint of the press. Two documentary 
films with dialogue by Quentin Reynolds 
were shown under the direction of Mr. 
Crowell. 

A capacity attendance of more than 175 
business executives with their wives were 
present at the Section’s meeting, which 
extended from Thursday evening, October 
23, to Sunday, October 26. A _ varied 
entertainment program under the leader- 
ship of R. F. Berls, Vice-Chairman of the 
Section, was presented. 


@ EMERY PROMOTIONS 


The Emery Industries, Inc., of Cincin- 
nati, Ohio, manufacturing chemists, an- 
nounces the following promotions in its 
executive sales staff. Norman A. Ruston 
who has been in the sales division for the 
past twelve years in the home office has 
been promoted to general sales manager. 
Mr. Ruston is a graduate of the Rose 
Polytechnic Institute, Terre Haute, In- 
diana, Class of 1920, with a B.S. Degree 
in Chemical Engineering. 

Clifford W. Sampson who has been 
in the sales and technical divisions for 
the past ten years and recently South- 
Eastern manager, located at Charlotte, 
N. C., will return to the home office in 
Cincinnati, Ohio, to become chemical sales 
manager. Mr. Sampson is a graduate 
of the Lowell Textile Institute, Lowell, 
Mass., Class of 1928, with a B.T.C. Degree 
in Textile Chemistry. 


@ BOOKLET ON NYLON BRUSHES 


“Industrial Brush Bristles Made of Du 
Pont Nylon” is the title of a new 16-page 
booklet issued by the Plastics Department 
of E. I. du Pont de Nemours & Company. 

The booklet gives a short history of 
nylon, outlines its advantages, reports on 
its use in the brewery, textile, dry clean- 
ing, dairy, electroplating and other indus- 
tries, and lists its general physical and 
chemical properties. A sample of nylon 
is enclosed in the booklet. 

Copies of the booklet will be sent by 
the Plastics Department of the Du Pont 
Company at Arlington, New Jersey, to 
executives and business men who request 
it on their letterheads. 











Wetting Agents in Textile Processing—Part VII— 
Carboxyamides 


Shirolkar and Venkataraman—J. Soc. Dyers & Col., 
57-41, February, 1941.—This communicaiton, from the 
Department of Chemical Technology, University of Bom- 
bay, represents a technical survey of the chemical structure 
and properties of various organic compounds used as wet- 
ting agents and detergents in textile processing, with 
special consideration of the carboxyamides in this con- 
nection. 


Wetting and detergency are closely related phenomena, 
though both are not always exhibited by the same com- 
pound, Among the properties of a substance likely to be 
favorable to its ability to act either as a wetting agent or 
detergent, or both, for a given textile material may be 
postulated a certain affinity for the latter. The nature 
of such substantivity, so far as the cotton fiber is concerned, 
is still largely not understood. Assuming for the moment 
that affinity for. the fiber plays a part in wetting and 
detergency, the constitutional features of an organic com- 
pound which are associated with substantivity may be 
briefly stated as (a) symmetrical structure, (b) the acid 
amide group, —CO—NH—, (c) unsaturation, (d) the 
sulfur atom, (e) hetrocyclic rings and (f) colloidal 
character. 

Ruggli has pointed out that non-polar molecules are 
apparently not adsorbed, and the fact that synthetic wet- 
ting agents, as well as substantive dyes, are, in general, 
polar compounds may be regarded as being significant with 
regard to problems of adsorption and substantivity. 


The basis of the present work is the admitted efficiency 
of the sodium salt of oleyl-N-methyltaurine (Product Y) 
as an auxiliary agent in the processing of cotton; one of 
the structural features of the compound is the presence 
of an acid amide group. Though it is not desired to 
stress unduly the significance of this group, and no 
assumption is made regarding its possible influence on 
the properties of Product Y as a wetting agent and de- 
tergent, attention may be drawn to the very frequent 
occurrence of the acid amide group in the wetting agents 
recorded in patent literature. 


After an extensive review and discussion of the molecular 
structure of such compounds referred to in numerous 
patents, the authors in the experimental section of the 
paper describe the preparation of a number of similar 
compounds in the same field, of which laurylanilide -o- 
sodium sulfonate, lauryl-p-toluidide-2-sodium sulfonate 
and oleyl-4-chloroanilide-3-sodium sulfonate may serve as 
examples. 

The various substances prepared were examined for 
their properties by determination of the Herbig Number 
and time of sinking (Draves Test), interfacial tension 
and calcium soap dispersing power. A graph is employed 
to show the Herbig Numbers of the different compounds 
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in relation to concentration of solution, and other results 
are expressed in a series of tables. 


The Positional Influence of Chlorine and of the Nitro- 
Group on the Colors of Certain Azo Dyes 

Hodgson and Leigh—J. Soc. Dyers & Col., 57-82, 
March, 1941.—The authors here describe a colorimetric 
study carried out by means of the Bolton-Williams Colori- 
meter on a number of azo dyes in the benzene and naphtha- 
lene series, in which, from analysis of reflection spectra, 
evidence was obtained for the mesomeric effect of chlorine 
and for the negative (—I) inductive effects of chlorine, 
of the nitro group, and of the second nucleus in the 
naphthalene dyes. 

The dyes studied were in the form of insoluble azo 
colors on cotton, and were obtained by diazotizing 17 
amines and coupling them on the fiber with beta-naphthol, 
Brenthol AS and Brenthol BN, respectively, giving a total 
of 51 colors inall. In the colorimetric evaluation employed, 
the dyed pattern was illuminated in an oblique direction 
by a powerful source of light from which the infra-red 
rays had been removed, and the reflected light passed 
through a filter which transmitted light on a fixed wave- 
length. Thence it activated a photo-electric cell operating 
a galvanometer whose deflection was measured. The scale 
was adjusted to read 0 when no light passed, and 100 
when a white (magnesium oxide) screen was used to 
reflect light. The reading obtained with a dyed pattern 
for any particular filter was taken as the percentage of 
the light reflected of the wavelength represented by the 
filter. 

A table of reflection spectra lists the 51 amine-naphthol 
combinations employed, the color of the dyeings as ob- 
served by eye and the percentage deflection of the 
galvanometer as recorded for each dyeing in light of 10 
different wavelengths. 

In a discussion of the reflection data thus obtained the 
authors outline the reasoning which led to their conclusions, 
involving some consideration of molecular structure of dyes 
in the benzene and naphthalene series, in connection with 
the reflective powers displayed by the individual com- 
pounds. The preparation and dyeing methods employed 
for the various azo colors are also described. 


Alkali Color Reactions of Indigoid and Thioindigoid 
Dyes 
W. Bradley—J. Soc. Dyers & Col., 57-9, Jan., 1941.— 
In a previous communication (noted in these columns 
June 9, 1941) the author discussed color reactions of 
azoic colors produced from members of the Naphtol AS 
series when methyl-alcoholic potassium hydroxide is 
added to their solutions in pyridine. The present article 
deals with the application of the same reagent to the 
indigoid and thioindigoid dyes. 
Most of the commercial members of this class are solu- 





AMERICAN DYESTUFF REPORTER 





ble in pyridine, and almost invariably there is a change of 
color when a drop of cold 30 per cent methyl-alcoholic po- 
tassium hydroxide is added, the character of which is 
related to the chemical structure of the dye in solution. 

It has long been known that indigoid and thioindigoid 
dyes are capable of reacting with sodium hydroxide or 
ethoxide to form derivatives which are usually green or 
yellow in color. Friedlander considered that the first 
phase in the reaction was the addition of NaOH to the 
-CO-C=C-CO- group of the dyes. In certain instances 
the dye is capable of combining with 2 mol. of an alkali; 
indigo adds 2 mol. of sodium hydroxide and thioindigo 
2 mol. of sodium ethoxide. Particular interest attaches to 
the isolation of an addition compound of sodium ethoxide 
and thioindigo, which indicates clearly, and in agreement 
with Friedlander’s views, that the reaction of indigo dyes 
with alkali is not confined to salt formation at -NH- 
groups. 

The experimental section of the paper deals with the 
correlation of molecular structure and alkali color reactions 
of these dyes, as observed in tests carried out with repre- 
sentatives of their different chemical types. The following 
main types are listed: (A) Indigotin and its halogen 
derivatives; (B) Indirubin and its tetrabromo-derivative, 
Ciba Heliotrope B; (C) Algol Blues 4R, 5R, G, 3GN; 
(D) 2:2-Bis-thionaphthene-indigos; (E) 2-Indole-2-thio- 
naphthene-indigos ; (F) 3-Indole-2-thionaphthene-indigos. 

The reactions described are summarized in two exten- 
sive tables, the first containing those dyes which can be 
identified by Colour Index Number, the second a selected 
number of dyes the chemical constitution of which is not 
generally known, and some of which are doubtless mix- 
tures. Separate columns give the color of the dye solution 
in pyridine, color after adding the alkali reagent, color 
after diluting with methyl alcohol and color after adding 
acetic acid. 


The Preparation of Certain Thiolcarboxylic Acids and 
Their Arylamides 


Hopper, MacGregor & Wilson—J. Soc. Dyers & Col., 
57-6, Jan., 1941.—An investigation by the same authors 
into the constitution of certain members of the Naphthol 
AS series was referred to in these columns on April 1st, 
1940. The present article, an extension of their previous 
work, covers a study of several thiolcarboxylic acids and 
their arylamides. 

Arylamides of o-thiolbenzoic acid, p-thiolbenzoic acid 
and 2-thiol-3-naphthoic acid were prepared and examined. 
Preparation of the arylamides of the anhydride of 8-thiol-1- 
naphthoic acid, also attempted, was not successful. In pre- 
paring the thiolcarboxylic acids the scheme given by Allen 
and Mackay was followed, though it is noted that in the 
case of p-thiolbenzoic acid better results were obtained by 
reducing the dithio-acid by means of sodium hyposulfite 


in sodium hydroxide solution, rather than with zinc and 
acetic acid, 


Preparation of the arylamides of these acids presented 


November 10, 1941 


some difficulty, the best yields being obtained by employing 
the pyridine method previously described by the authors. 
The products obtained were practically insoluble in most 
of the commoner organic solvents, but could be dissolved 
in hot pyridine and in nitrobenzene, and were purified by 
crystallization from the latter. They also dissolved read- 
ily in warm N-alcoholic potassium hydroxide. 

Cotton yarn was impregnated with arylamides of o- 
thiolbenzoic acid and 2-thiol-3-naphthoic acid in aqueous- 


alcoholic caustic potash, and subsequently treated with 
solutions of several diazotized bases, such as 2:5-dichloro- 


aniline, 5-chlor-2-toluidine, etc. Pale biscuit, lemon and 
fawn shades were obtained from the arylamides of o-thiol- 
benzoic acid, while those of 2-thiol-3-naphthoic acid yielded 
shades of biscuit, orange and tan. These dyeings, however, 
did not possess the all-round fastness of the commercial 
azoic combinations. 

The experimental section of the paper describes the 
preparation of the various arylamides (anilide, o-toluidide, 
etc.) of the thiolearboxylic acids, giving methods of crys- 
tallization employed as well as the melting points and the 
percentage composition determined for the compounds. 


e BOOK REVIEW e 


1941 Year Book, American Association of Textile 
Chemists and Colorists, Volume XVIII; copies may 
be obtained from Dr. Harold C. Chapin, secretary of 
the AATCC, Lowell Textile Institute, Lowell, Mass. for 
$3.50 postpaid. 

Part I of this publication contains a list of national and 
sectional officers, standing committees, research committees 
and reports of both the annual national meeting and sec- 
tional meetings. 

Part II contains reports of the past year’s accomplish- 
ments of the research committee and its thirty six sub- 
committees. Several new committees have added 
since publication of the 1940 Year Book. They are: 
committee on fastness to chlorine, committee on fastness 
to dry cleaning, committee on the physiological effects of 
textile finishes, committee on the shrinkage of rayon fab- 
rics, committee cooperating with the Government on uni- 
form fabrics, and committee on fastness to washing of 
rayon. 


been 


Part III lists the standard methods for determining 
the fastness of dyestuffs on the fiber as well as many 
other tests. The following have been revised in light of 
new knowledge of the problems involved: perspiration 


fastness, carbonizing, wetting agents for mercerizing 
liquors, water resistance of fabrics, resistance to insect 
pests and gas fading. 

Part IV containing lists of dyestuffs and textile chem- 
ical specialties has been extended to cover new products 
and will no doubt continue to be useful. 

Part V consists of the membership list given alpha- 


betically as well as geographically. 





OPEN 


Rules under which this department of the REPORTER is 
conducted are as follows: 


1. Anyone who has a technical problem on which he 
would like advice may submit it to the Reporter and it will 
be published in the first available issue. 


2. Any reader who feels that he has a solution of the 
problem may forward his reply to us and if we feel that the 
reply is suitable it will be published in a succeeding issue. 


3. For each such reply published the Reporter will pay a 
minimum of $2. 


4. In case there is more than one answer to the same 
question, the one covering the subject in the most complete 
and authentic manner will be published, or if two answers 
are sufficiently different both will be published. If two an- 
swers are considered equally good, the one first received will 
be given priority. 


5. The Reporter will assume no responsibility whatsoever 
for the accuracy of the answers submitted—it is simply 
offering a vehicle for the public expression of its readers’ 
opinions. 


6. Both the questioner and answerer must send in his 
complete name and address. When requested we will publish 
only the initials or other identifying insignia. 


Question 


54. We would like information regarding any prod- 
uct or finishing material which, if added to the washer 
during the finishing, would increase somewhat the 
strength of men’s wear worsteds or other wool fabrics. 


—M. W. B. 


Answer to Question No. 54 


Answer — The problem, as it is stated, should 
naturally limit the choice of possibilities to substances 
which inherently add strength to the fabric. To my 
mind, although this approach is plausible and possible, 
there are really two fields of action: (1) either chang- 


FORUM 


ing the yarn so as to get added strength or (2) to use 
some chemical or combination thereof which is ap- 
plicable to such fabrics. 


Considering the first alternative; without changing 
the twist per inch or the size of yarn, an investigation 
of the reverse twist yarns, i.e., yarns in which the 
core contains practically no twist (a process especially 
applicable to worsteds), is worth investigating. Ex- 
perimental work has shown this type of yarn to be 
superior in strength to yarns twisted in the ordinary 
manner. 

On the other hand, approaching the problem as one 
of a finishing nature, the use of a resin is likely to be 
more suitable. The more common and cheaper resins 
are the urea formaldehyde types which, although they 
could be made applicable to your process, are at pres- 
ent unavailable. The acrylics or alkyds in a volatile 
solvent might be suitable. Probably, the problem’s 
answer lies in the use of a resin emulsified in water 
which would be perfect for your needs if this final 
wash is the usual one. In this case, a resin is emulsi- 
fied into water, and by a subsequent heating, is re- 
leased from the solvent. Such resins are quite com- 
mon, and are commercially available. If these are not 
suitable, casein might prove worth investigating. 


It has been found that neither of these last two 
suggestions develop much trouble in pile fabrics 
through the outside fibers adhering to the body of the 
cloth; and therefore, I do not believe this will cause 
too much trouble in the case of either woolens or 
worsteds. Various adjustments might have to be 
made such as an added brushing, but on the whole 
either of these suggestions might prove interesting. — 
Clarence B. Weil. 


e@ CLASSIFIED ADVERTISEMENTS @¢ 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, machinery 
or supplies for sale—the rate is $5.00 per column inch or less 
per insertion. 


WANTED: Manufacturing Chemist, excellent oppor- 
tunity, to take charge of production and laboratory. Broad 
experience in textile scouring, dyeing and finishing com- 
pounds—including gums, starches, resins, pigments, 
soaps, etc. Jersey City vicinity. Write Box No. 349, 
American Dyestuff Reporter, 440 Fourth Ave., New 
York, N. Y. 


WANTED: Analytical Chemist to work in laboratory 
of textile finishing plant in Southern New England. State 
age, education, experience, draft status and salary ex- 
pected. Write Box No. 352, American Dyestuff Re- 
porter, 440 Fourth Ave., New York, N. Y. 





POSITION WANTED: Yarn dyer, 14 years’ experi- 
ence on Cotton, Rayon and Silk skeins and packages. 
Capable of taking full charge of dyehouse. 
responsible position, desires to locate in New England. 


Always held 


Best of references. Write Box No. 353, American Dye- 
stuff Reporter, 440 Fourth Ave., New York, N. Y. 


Use Reporter Classified Aduertisements for Results! 
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